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1. Summary 
 
The Board of Inquiry into the fire that burned at the Hazelwood Coal Mine in February and 
March this year has retained Professor David Cliff to assist it in addressing two of its terms of 
reference: 
2.  The adequacy and effectiveness of the measures taken by 
or on behalf of the owner, operator and licensee of the 
Hazelwood Coal Mine to prevent the outbreak of a fire, and 
to be prepared to respond to an outbreak of a fire including 
mitigating its spread and severity, in the Hazelwood Coal 
Mine, including whether the owner, operator and licensee of 
the Hazelwood Coal Mine, or any person or entity acting on 
behalf of any of them: 
	
i. implemented the recommendations  arising from reviews of 
previous events; and 
	
ii. in the opinion of the Board, breached or did not comply 
with the requirements of (or under) any relevant statute or 
regulation, including any notification or directive given under 
such statute or regulation and any code of practice, 
management plan or similar scheme, developed and/or 
	
implemented due to such requirements. 
	
3.  The adequacy and effectiveness of the application and 
administration of relevant regulatory regimes in relation to the 
risk of, and response to, fire at the Hazelwood Coal Mine. 
	
To this end, the Board of Inquiry requested a written report that addressed the 
following matters: 
	
1. Outline qualifications and relevant experience, and attach curriculum 
vitae. 
	
Brown coal fires 
	
2. Describe the characteristics of brown coal fires with particular reference to the type 
of coal mined at the Hazelwood Open Cut Mine ('the Mine') 
	
3. Describe the most effective ways in which such fires can be suppressed. In 
particular, address the following: 
	
a. The fire was burning in the steep batters on the northern edge of the 
Mine; 
	
b. The proximity of the town of Morwell to the northern edge of the Mine; 
	
c. The use of helicopters to dump water on the fire; 
	
d. The use of foam as a suppressant. 
	
Regulation of Mines 
	
4.  Provide your views on the adequacy of the Victorian regulatory framework for fire 
prevention and suppression, compared to practices elsewhere in Australia and 
overseas. The Inquiry has been informed by the Victorian Government that its 
"approach to regulating [mines] is increasingly based on the monitoring and 
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investigation of activity in areas of greatest risk rather than prescriptive rules".  We 
would be interested in your views about this trend and whether other relevant States 
in Australia have a similar approach. We are preparing an overview of the regulatory 
environment in which the Mine is operated, which we will provide to you separately. 
	
5. In accordance with the requirements of the Victorian regulatory regime, the 
Mine's operator has produced the following documents: 
	
a. Emergency Response Plan- Hazelwood Mine (revised May 2013); 
	
b.       Mine Fire Policy & Code of Practice  (revised July 2013); 
c.        Hazelwood Mine Fire Instructions (issued 27 July 2011); 
d.         Specification for Grass Mowing (October 2011); 
e. Guidelines for Season & Periodic Specific Fire Preparedness and 
Mitigation Planning; 
	
f. Check List for Fire Fighting Equipment Annual Inspection (2013); 
	
g. Check List for Season Specific Fire Preparedness and Mitigation 
Planning  (2008); 
	
h. Check List for Hazelwood Slot Bunker Fire Services Wash Down & 
Routine Inspection (2013); 
	
i. Mine Fire Assessment (2012); and 
j. Fire Persons Duties Training Manual (2012). 
	
Please provide your views on the adequacy of the arrangements outlined in these 
documents to prevent and suppress mine fires. 
	 	 	 	
6. In relation to the document entitled 'Mine Fire Policy & Code of Practice (revised 
July 2013)' the Inquiry has been informed that it is based on a document entitled 
'Fire Service Policy and Code of Practice' which was produced by the State 
Electricity Commission of Victoria.  A copy of that earlier document is also 
attached. 
7. Comment on any substantial changes between the earlier code and the current 
one from the viewpoint of preventing and suppressing a fire in the Mine. 
	
Previous fires at the Mine 
	
8. There have been a number of significant fires at the Mine in recent years. The Inquiry 
is aware of fires that burned in December 2005, October 2006, September 2008 and 
January 2012. 
	
9. The operator of the Mine has conducted (or had conducted on its behalf) 
investigations into those fires. We have attached for your information the reports 
of those investigations. 
	
10. Provide your views about the quality of those investigations from the viewpoint 
of good occupational health and safety practice in the mining industry.  
Comment, to the extent that you are able, on whether the recommendations of 
the reports have been implemented. 
 
 
This draft report attempts to address those issues through analysis of documents provided 
to Professor Cliff by staff from the Board of Inquiry.  It is recognised that the Board has been 
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attempting to gather a large amount of information and it has not been possible to provide 
Professor Cliff with all the required information in time to prepare this draft report.  In 
particular salient details still required include: 
 Emergency Preparedness Plan Doc ID 1553  
 Significant Issues Management Response Plan 
 The document referred to in recommendation 6 of the investigation into the fire in 
2008. 
 Full details of the risk assessment/safety analysis undertaken to support the 
development by GDF Suez of the various plans. 
The opinions expressed in this report are thus limited to the supplied documentation and 
copies of witness testimony provided to Board of Inquiry. 
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2  . Matters of interest: 
To this end, the Board of Inquiry requested a written report that addressed the 
following matters: 
	
1. Outline qualifications and relevant experience, and attach curriculum vitae. 
 
My detailed curriculum vitae is attached as appendix 1. 
Of most relevance to this inquiry are: 
 My research into the processes affecting coal combustion in particular I am a 
co-author the text book Spontaneous Combustion in Australian 
Underground Coal Mines, currently being revised and about to be 
reissued to additional material included on open cut coal mine fires  and 
the legislative processes.  This document is the source of much of the 
information used in this report 
 My consultation to mines experiencing mine fires or explosions, including the 
issues related to the hazards posed by the products of combustion 
 My familiarity with the development and implementation of occupational 
health and safety management systems, principal hazard management 
plans, and the risk assessment process. 
 My research and experience in the management of emergencies in the 
mining industry 
	
Brown coal fires 
	
2. Describe the characteristics of brown coal fires with particular reference to the type of coal 
mined at the Hazelwood Open Cut Mine ('the Mine') 
 
Brown coal is a particularly reactive form of coal.  All coal will react with the oxygen in air; the 
rate of this reaction depends upon a number of factors: 
 The inherent reactivity of the coal.  This is a factor of the chemical composition of the 
coal and the number of reactive sites occurring within the coal “macro”molecule.  The 
geologically younger the coal the more the reactive sites and the greater the inherent 
reactivity. Brown coal is between 10 and 100 times more reactive than the black 
coals mined in Queensland and New South Wales in general. 
 The effective surface area of coal available to react with the oxygen in air. The surface 
area of coal is not just the external surface area such as the faces of a cube. Coal as 
a porous sponge like structure and the surface area of the included pores if available 
to the ingress of oxygen will greatly enhance the available surface area.  These 
pores may be filled with moisture or gas such as methane. When coal dries out the 
pores are relieved of their content and hence the effective surface area increases.  
Brown coal in situ is over 60 % by mass water.  Water is lost by evaporation to air. 
The rate of evaporation is dependent upon the water carrying capacity of the air and 
the volume of air making contact with the coal over time.  Hot dry conditions will 
cause significant water loss from coal near the surface of the coal. 
 The temperature of the coal.  All other things being equal the reactivity of the coal will 
approximately double for every ten degrees C increase in coal temperature.  Thus 
increasing the ambient temperature increases the oxidation rate.  
 The heat balance in the coal. This is a balance between the heat generated by the 
oxidation process and that lost due to conduction into the air and surrounding coal. 
Dry coal is a good insulator, where as wet coal is quite a good conductor.  
Vaporisation of moisture is a major heat sink due to the energy required to vaporise 
the moisture. Increasing the ambient temperature and the coal surface temperature 
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increases the rate of production of heat and may exceed the capacity of the heat loss 
mechanisms to cope. In this situation the coal will increase in temperature further, 
increasing the reaction rate, generating more heat, etc, until eventually reaching 
flame  - this is the spontaneous combustion process. 
 The state of the coal surface. Over time the reactive sites on the surface of the coal 
may react without causing an increase in temperature, if the heat loss processes can 
dissipate the energy created by the oxidation process. This leaves a residual coal 
that is weathered and less reactive.  This weathering cannot occur if the reactive 
sites are protected by moisture inclusions. 
 The amount of coal available to react. In general the more coal available to react the 
more likely it is to react.  Thick coal seams are more prone to spontaneous 
combustion than thin seams. 
 In essence, under the meteorological conditions that existed at the time of the fire,  the 
abandoned batters that caught fire at Hazelwood mine exhibit a number of the 
conditions that make it likely for the coal to ignite easily and for the fire to spread: 
o Thick seams of coal, some of which was fragmented with cracks and 
fissures, loose piles of coal,etc 
o High vertical faces of coal that would allow heat transfer under convection 
into more coal 
o Hot dry wind that would evaporate the moisture in the coal and heat the coal 
surface increasing the natural oxidation rate 
o The wind would provide a plentiful supply of oxygen and a vector for  heat 
transfer along the batters. 
 
	
3. Describe the most effective ways in which such fires can be suppressed. In particular, 
address the following: 
	
a. The fire was burning in the steep batters on the northern edge of the 
Mine; 
	
b. The proximity of the town of Morwell to the northern edge of the Mine; 
	
c. The use of helicopters to dump water on the fire; 
	
d. The use of foam as a suppressant. 
 
To suppress such fires the conditions listed above in item 2 must be addressed. In essence, 
remove the fuel, remove the heat, isolate the air supply from the coal and stop the chemical 
oxidation reactions from occurring. 
 
Removing the fuel relates to digging out the burning material rather than attempting to remove all 
the coal, the coal deep beneath the surface would still retain its high moisture content and thus 
this coal would be unreactive. To dig out would require good access, large earth moving 
equipment and an environment that is safe for workers to operate in. Once the fire had reached 
its full size this activity would have been impractical due to the scale of the fire and very 
dangerous to attempt.  The volumes of water being applied may well have made access 
impossible as the horizontal surfaces could easily become boggy. 
 
Removing the heat requires the application of huge quantities of water as was undertaken to fight 
the fire.  Adding surfactants to the water such as are used in foams increases the wetting capacity 
of the water and helps get the water into the pores of the coal.  Vertical surfaces mean that the 
water will rapidly drain away and have short contact times.  The danger is that the water acts 
more as an erosive agent than a coolant, increasing the coal surface area and promoting the fire. 
 
Isolating the air supply from the coal can only be achieved by covering the coal with an 
impervious layer such as fly ash,clay or overburden.  Generally this requires the application of a 
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layer several metres thick to be effective.   This would be a major earthmoving undertaking and 
difficult to achieve on near vertical surfaces.  The surfaces would need to be re-profiled to a lower 
angle of repose before this could be achieved.  Other materials such as clay or fly ash slurries 
may be effective on steeper slopes in at least providing some coating and reducing the effective 
surface areas.  Foams can also be short term solutions in covering the surface of the coal and 
reducing surface access of air to the coal, as well as conducting heat away. 
 
Some foam also contains chemicals that can inhibit the oxidation reaction – they interfere in the 
oxidation process.  These chemicals are generally free radical scavengers.  The oxidation 
process is a complicated set of nested chemical reactions with the ultimate products being of 
oxidation being water and carbon dioxide. In general complete oxidation does not occur, due 
limited access to air, and heat dissipation, resulting in the formation of carbon monoxide and 
many hydrocarbon fragment molecules. Within the reaction zone there will be a range of oxidation 
conditions varying from oxygen rich to fuel rich. In fuel rich zones there is a danger that the coal 
will pyrolyse – thermally degrade, into hydrocarbon fragments some of which may pose a health 
hazard if in sufficient concentration for prolonged periods of time.  Examples of these include: 
benzene, toluene, xylene and polycyclic aromatic hydrocarbons. 
 
In terms of the specific issues raised above, once the fire was established it would be necessary 
to reduce the intensity as much as possible as quickly as possible.  What could be used would 
depend upon how big the fire was and what materials were readily available.  It would also 
depend upon what mechanisms were available to deliver the fire fighting materials to the fire. 
Water was the most readily available resource.  Access to the fire area was limited due to the soft 
ground conditions and the intense heat being generated as well as the presence of noxious and 
toxic gases.  The problem with applying water to an established fire is that it may actually make 
the fire worse through exposing more coal and creating enhance ventilation paths for air to get 
into the coal.  
 
Covering the fires and re-profiling the batters would have been best undertaken proactively as 
part of the rehabilitation process.  
 
The use of foam would increase the effectiveness of the use of water and may reduce the 
effective surface area of the coal to react with air through coating the surface area.  If the foam 
contained chemical inhibitors this would further enhance the effect. 
 
Where access is limited the use of helicopters may be effective in dumping water on the fire. The 
major limitation would be the quantity of water able to be dumped in one go.  Small quantities 
would have no impact especially on vertical or near vertical surfaces where is it difficult to apply 
the water effectively. In addition the use of water in this manner may actually make the fire worse 
through washing away some coal, increasing airpaths and exposing fresh reactive coal. 
 
The emphasis with coal mine fires is on prevention rather than mitigation for all the reasons 
outlined above. 
	
Regulation of Mines 
	
4. Provide your views on the adequacy of the Victorian regulatory framework for fire 
prevention and suppression, compared to practices elsewhere in Australia and overseas. 
The Inquiry has been informed by the Victorian Government that its "approach to 
regulating [mines] is increasingly based on the monitoring and investigation of activity in 
areas of greatest risk rather than prescriptive rules".  We would be interested in your 
views about this trend and whether other relevant States in Australia have a similar 
approach. We are preparing an overview of the regulatory environment in which the Mine 
is operated, which we will provide to you separately. 
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Like all regulatory frameworks in Eastern Australia, the emphasis is on the management of risk 
through safety management systems and major or principal hazard management plans.  The 
development and revision of these plans should be based upon a risk assessment process 
(safety assessment in the Victorian regulations).  The emphasis of the regulations is on the 
reduction of risk so far as is reasonably practicable.  The assessment of risk must take into 
account the nature of the hazard including the likelihood of the hazard causing harm and 
severity of the harm that may be cause.  Other jurisdictions do vary the wording for example the 
Queensland mining OHS legislation refers to reducing the risk to within acceptable limits as well 
as reasonably achievable. This places an overt emphasis on community standards of 
acceptability as well as achievability. 
 
The Safety Assessment process is outlined in section 5.3.23 of the Victorian Occupational 
Health and Safety Regulations  2007.  Of particular importance to this inquiry are the 
requirements to: 
 Conduct a “comprehensive and systematic safety assessment”. 
 The “investigation and analysis of the major mining hazards in order to provide the 
operator with a detailed understanding of all aspects of risks to health or safety 
associated with major mining hazards” 
 The operator must “consider the major mining hazards cumulatively as well as 
individually”. 
 The operator must “use assessment method(whether quantitative or qualitative or both) 
that are appropriate to the major mining hazards being considered.” 
 “The operator must document all aspects of the Safety Assessment,and the 
documentation must: 
o Describe the methods used in the investigation and analysis; and  
o State – 
 The nature of each major mining hazard; and 
 The likelihood of the major mining hazard causing, or contributing to 
causing, any harm to any person; an 
 The severity of the harm that may be caused; 
 contain reasons for the decisions reached about the matters referred to 
…. 
 describe all measures considered for the control of risks associated with 
major mining hazards; and 
 describe the reasons for adopting, or 
 rejecting all risk control measures considered; and 
 be set out and expressed in a way that is readily comprehensible to all 
who use it; and 
 be kept available for inspection on request under the Act”. 
 
The documentation provided by GDF Suez does not demonstrate compliance with conditions 
and as a consequence it is not possible to evaluate the assessment process for adequacy. 
 
 It is not possible to specify every detail of this process in legislation but it relies upon the 
effective implementation of the processes by the mining company. GDF Suez is certified to AS 
4801 – the Australian Standard for Occupational Health and Safety Management Systems. The 
role of the regulator is to provide oversight of this process, not to drive or manage the process 
for the company.  It is not possible to review the role of the CFA in this process due to lack of 
documentation at this time. 
 
Prescriptive legislation cannot work in preventing catastrophic event unless there are rules that 
cover all scenarios and eventualities.  Prescription is hindsight and only fixes events that have 
occurred.  Prescription deters management and thinking by mining companies.  The Australian 
mining industry is the safest in the world because mines manage safety and governments act as 
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advisors and auditors.   Government inspectors must have the capacity – training and the 
experience to be able to encourage industry to best practice.  OHS management systems are not 
explicitly approved by government inspectors, the legislation does not require them to be 
approved. Inspectors can review them and use the powers under the legislation to require the 
operator to revise any plans that are deemed to be inadequate.   The enforcement policy used by 
inspectors of mines in Victoria is the same as that applied to small businesses  (Worksafe 
Compliance and Enforcement Policy, July 2006).  This policy does not contain the same overt 
emphasis on the management of risk through systems and processes that the enforcement 
policies of the mining specific regulators of other states contain. For example the Mines 
Inspectorate Compliance Policy  
November 2009 issued by the Queensland Depatment of Natural Resources and Mines and the 
associated Mines Inspectorate Compliance Policy Implementation guide March 2010, 
demonstrate a much more distinct link between the enforcement actions of mines inspectors and 
the need to minimise risk. In Queensland directives can be issued that require overhaul of all or 
part of the OHSMS as well as the undertaking of engineering studies and investigation. The 
emphasis is also on coercion through advice rather than penal enforcement. Figure 1 illustrates 
the enforcement hierarchy used under the Queensland model. The breadth of the diagram 
represents the frequency of application, the height the degree of penalty. 
 
 
The role of mines inspectors has been the subject of much debate with the three major mining 
states opting to retain dedicated mines OHS inspectorates and the other states, which have 
smaller mining industries, opting to incorporate the mines inspectorate function into the overall 
Workplace Inspection functions.  In the major mining jurisdictions mining OHS inspectors are ex 
mine managers with extensive mining industry experience. This is not the situation in Victoria, 
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though the major hazards group do have mining engineers. The key issue is the effectiveness of 
the inspectorate independent of where it is and how it is located.   The Pike River Mine Disaster 
in New Zealand highlighted the issues that can confront an OHS inspectorate that has a small 
mining industry to manage.  The advisory role of inspectors requires them to be highly trained 
and experienced so that they can act as mentors rather than policemen who arrive at a mine 
site and just issue improvement notices or prohibition notices. It is not clear to me what role 
Victorian OHS  inspectors can play. I am aware that the inspectors did have specialist mining 
engineering support.  Brown coal mining is a unique type of mining not practised elsewhere in 
Australia so specialist knowledge is essential However the primary responsibility for the 
management of risk rests with GDF Suez not the inspectorate. 
 
The heart of the risk management process is the risk assessment/safety assessment.  There are 
a number of Australian and other standards detailing how this should be undertaken, eg AS/NZS 
ISO 31000:2009  Risk management - Principles and guidelines.  In addition there are a number of 
guides to assist in this process eg the NATIONAL MINERALS INDUSTRY SAFETY AND 
HEALTH RISK ASSESSMENT GUIDELINE, version 6, 2007, Mine Design Guidelines MDG 1010 
Minerals industry safety and health risk management guideline issued by the NSW Department of 
Industry and Investment, Mine Safety Operations Branch, January 2011 or the Recognised 
Standard – 02 Control of risk management practices issued in 2003 by the Queensland 
Department of Natural Resources and Mines.  A risk assessment is only as good as the 
information used as input and the expertise of the personnel involved in the risk assessment. It is 
not possible to comment on the latter as this information has not been provided.  It is assumed 
that the reports of past incidents at the mine and nearby mines have been used as a minimum for 
the risk assessment.  These plans and risk assessments are reviewed based upon previous 
plans, revised and updated based upon changes in experience or knowledge or modifications to 
the mining method or other changes at the mine site that may affect the ability to prevent or 
control a fire. 
 
It is not possible for me to comment on the inspection review process of the Victorian Government 
Agencies without further information. 
 
	
5. In accordance with the requirements of the Victorian regulatory regime, the 
Mine's operator has produced the following documents: 
	
a. Emergency Response Plan- Hazelwood Mine (revised May 2013); 
	
b.       Mine Fire Policy & Code of Practice  (revised July 2013); 
c.        Hazelwood Mine Fire Instructions (issued 27 July 2011); 
d.         Specification for Grass Mowing (October 2011); 
e. Guidelines for Season & Periodic Specific Fire Preparedness and 
Mitigation Planning; 
	
f. Check List for Fire Fighting Equipment Annual Inspection (2013); 
	
g. Check List for Season Specific Fire Preparedness and Mitigation 
Planning  (2008); 
	
h. Check List for Hazelwood Slot Bunker Fire Services Wash Down & 
Routine Inspection (2013); 
	
i. Mine Fire Assessment (2012); and 
j. Fire Persons Duties Training Manual (2012). 
	
Please provide your views on the adequacy of the arrangements outlined in these 
documents to prevent and suppress mine fires. 
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Comment on this section will be made below in conjunction with sections 6 and 7. 
6 .  In relation to the document entitled 'Mine Fire Policy & Code of Practice (revised July 
2013)' the Inquiry has been informed that it is based on a document entitled 'Fire 
Service Policy and Code of Practice' which was produced by the State Electricity 
Commission of Victoria.   
Comment on this section will be made below in conjunction with sections 5 and 7. 
 
7. Comment on any substantial changes between the earlier code and the current one 
from the viewpoint of preventing and suppressing a fire in the Mine. 
	
In the document Latrobe Valley Open Cuts Fire Protection Policy, Revision 1, November 1984, 
issued by the State Electricity Commission of Victoria there are a number of statements made 
about the worked out areas of the mine: 
“1.1.4 Worked out Batters 
As a minimum requirement worked out batters are to be protected as follows: 
 All benches are to be clay covered. 
 All berms are to be eliminated by trimming or by filling with clay such as shed fretted coal 
provided that batter stability calculations indicate that neither of these options will cause 
batter failure. 
 Fire break zones extending down the depth of the batter should be established such that 
the length of exposed coal in any one batter is not greated than 500 m. These zones can 
be in the form of metalled vehicle access ramps a minimum of 8 m wide or in the form of 
a 20 m width clay covering. 
 Alternatively, fixed spray breaks may be used, but it should be noted that water for these 
sprays has not been included under the maximum demand conditions, and this protection 
should not be considered as reliable as clay fire breaks or vehicle access ramps. 
1.1.5 Worked out floor of Open Cut 
The floor of the open cut is to be protected by the provision of intersecting fire break zones 
across the floor of the open cut in the form of clay covering. Alternatively, water treatment, 
regulation or fire service ponds may form the protective barrier.  For the period between 
exposure of the floor and clay covering or the establishment of ponds, protection shall be by 
the provision of wetted corridor as require by the working levels.”(Pages 3 and 4) 
This report draws upon the recommendations of the Morwell Open Cut Fire Protection Report 
by the Investigation Committee in June 1964 , included as appendix A  to the above 
document.  Section 2 of this report deal in detail with worked out batters and benches. 
“Whenever possible, worked out batters should be covered by overburden and at least during 
the summer months this covering is to be kept up to working faces so as to increase the 
protection and reduce the demands on the water supply. Uncovered coal areas and water 
requirements have been calculated on this basis. 
Batter slopes will be a compromise between overall stability of edge of open cut, bench width 
for travelling machines and loss of coal left in batters and are normally designed so as to be 
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cut within the cutting range of operating dredges. Consistent with such open cut design, 
where possible batters between benches are to be flat enough to take this covering. 
A slope of 1-3/8 to 1 seems the most suitable.  Where fire protection requires it, permanent 
coal batters too steep for covering by clay are to have water protection. 
This applies also to semi-permanent batters such as the southern batters of both the East 
and West Fields because of the concentration of trunk conveyors along this side of the open 
cut. 
The western batter of the East Field will become working faces in from five to eight years and, 
although this is the side of the open cut where machines will be required to park during a fire 
or bad fire conditions, complete covering by overburden would not be economical. 
Benches would be covered to provide sanded areas where machines would park at the 
extreme western ends of their faces.”	(Page Appendix A-3).	
This then sets the baseline from which future plans would be developed. Any variations to 
these controls should be documented in the appropriate risk assessments . 
The fundamental issue here is the treatment of abandoned areas of the mine.  A copy of a 
safety assessment for Major Mining Hazard 7 – Mine Fire and associated controls does not 
provide any detail on the process of risk assessment undertaken.  It appears to be structured 
in the format of the “bowtie” representation of risk assessment but it does not conform to the 
standard structure for this process. Normally on the left of the bowtie are listed all the 
potential causes, in the centre(the knot) is the unwanted event, and on the right are the 
potential consequences. Between the causes and the knot are listed the preventive controls 
and on the other side of the knot are listed the mitigating controls.   Fire in the abandoned 
areas is not treated as specific hazard.   Most items listed as controls are in fact processes or 
policies rather than actual controls.  As there are no impacts listed it is not possible to easily 
identify what controls are supposed to prevent harm to the community.   There are no details 
provided on the derivation of any of the plans, or processes listed and as such it is not 
possible to comment on the adequacy of these documents nor the overarching risk 
assessment process nor to understand how the issues raised in the SECV document above 
were not included in the controls. 
 
There is a danger when undertaking risk assessments, especially for rare 
catastrophic events not to include all the necessary information that may be related 
to risk. The group undertaking the risk assessment rely on their own experience to 
rank and identify the risks and consequences. It is thus possible that the risk 
assessment did not consider that fire in the abandoned areas was a significant risk 
due to the absence of any events in these areas in the recent past – within the 
collective memory of the group.  They may have considered this was due to the 
controls that were in place. 
The majority of the  documents supplied relating to current mine fire prevention and control do 
not contain any explicit  reference to fire in the abandoned areas of the mine.  Some of the 
documents supplied are out of date eg Checklist For Season Specific Fire Preparedness and 
Mitigation Planning  issue date 23/11/2008 review date 24/11/2013 (DocID 36549) Appendix 
A of DocID 2895 was due for review 2011). Others had a 10 year  review cycle – Guidelines 
for Season and Period Specific Fire Preparedness and Mitigation Planning (DocID 36546).    
The documents do clearly identify high fire concerns in adverse weather conditions such as 
existed on the day the fire initiated. In addition there was concern over flying embers being 
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able to travel for kilometres that can start spot fires (DocID 36546). It is thus surprising that 
there appears to have been no consideration of where these embers could lodge within the 
mine other than the active working areas. This is surprising given the sheer surface area of 
the abandoned areas and the associated large expanse of coal. 
DocID 2589 – Mine Fire Service Policy and Code of Practice section 3.4 discussed the 
measure to be taken to protect worked out batters from fire.  The measures contain some of 
those recommended in the SECV document discussed above except the re-profiling options, 
and covering with overburden.  The use of fire break zones was downgraded to an 
alternative. The supplied documentation does not explain the deviation from the SECV 
recommendations.  In addition the minimum thickness of the clay is not specified. 
If the fire had been initiated by flying embers from an external fire then there would have been 
multiple ignition points that would minimise the effect of fire breaks to control the spread of 
the fire. 
 
Previous fires at the Mine 
	
8. There have been a number of significant fires at the Mine in recent years. The Inquiry is 
aware of fires that burned in December 2005, October 2006, September 2008 and 
January 2012. 
	
9. The operator of the Mine has conducted (or had conducted on its behalf) 
investigations into those fires. We have attached for your information the reports of 
those investigations. 
	
10. Provide your views about the quality of those investigations from the viewpoint of 
good occupational health and safety practice in the mining industry.  Comment, to 
the extent that you are able, on whether the recommendations of the reports have 
been implemented. 
 
These reports represent competent assessments of what happened, what went wrong 
and what could be improved to prevent or mitigate these incidents should they occur in 
the future. There is very limited consideration of the implications of these incidents for 
other types of fires or the potential for fire in general. This is particularly true for the 
controls that were found to be ineffective.  
 
There are a number of significant factors that these reports reveal that are relevant to the current 
inquiry: 
 
 Only one of these fires occurred in the abandoned areas of the mine.  This may have 
caused the mine personnel to focus on the producing areas of the mine.	
 There are approximately 100 small fires a year.	
 There is no evidence of the recommendations from the 2005 fire relating to abandoned 
mining areas being implemented	
 Small fires can escalate rapidly especially where there is limited access to firefighting 
resources.	
 The possibility of there being limited resources to fight fires when they break out.	
	
The 2008 report highlights the issue of rapid escalation of the fire due to ” IPRH personnel being 
unable to mount an effective initial response as the non-operational areas have very difficult 
access and there were insufficient fire-fighting facilities available.”  This fire demonstrates the 
extreme reactivity of brown coal, fanned by strong north westerly winds.  The immediate cause 
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was likely to be  ” a pre-existing geological hot spot in a non-operational area of the mine that 
flared up and was exacerbated by the batters being exposed to strong north-westerly winds.”  
Recommendation 5 identifies “a critical element of the initial response and the ongoing 
emergency response was the lack of fire water supply to the non-operational areas…”  
Recommendation 6 goes on to recommend that “A risk assessment should be undertaken on the 
non-operational areas to determine if further prevention work is required.  The risk assessment 
should include a Cost/Benefit Analysis.”  I have not seen this document. 
 
The 2006 fire was initiated by a hot idler on a conveyor. Again the fire rapidly escalated “due to 
the extreme weather conditions and the delay in IPRH in providing sufficient resources to combat 
the initial fire.”  There may even have been multiple ignition points. 
 
The 2005 fire is perhaps the most relevant as it occurred in the worked out batters in the South 
East Field.  A fire was initiated in an old fire hole.  Again extreme weather conditions – 40 C, 
strong NW winds gusting to 70 km/hr fanned the fire.   Fire-bombing by helicopter was ineffective 
and abandoned. It was concluded that the use of helicopters actually made the fire worse due to 
fine coal dust present along the coal faces. The fire was fought with tankers and crane mounted 
monitors.  The fire lasted about three days, with mopping up extending for a further four days.  
Recommendation 6.3.1 Clay Covered Batters/Worked Out Coal Batters – recommended that 
“Wherever practically possible fire break zones extending down the full depth of each batter may 
be utilised such that the length of exposed coal in any one batter is not greater than 500 m. 
These zones can be in the form of metalled vehicle access ramps or clay covering a minimum of 
8m wide.” This is a duplicate recommendation from the SECV report 1984 as noted above. The 
fire was much smaller than the 2014 fire extending over three batters 60 m high and 200 m long. 
 
DISCUSSION 
 
The difficulty in evaluating the supplied documentation is the lack of any real detail or 
explanation relating to preventing and controlling fires in abandoned areas of the coal 
mine.  Only some of the recommendations in the 1984 SECV document appear to 
have been implemented. No documentation sheds any light on the risk assessment 
processes or on the decision making behind the development of site plans and 
processes.  The focus is on preventing the incident being investigated in the report 
from occurring again rather than on any broader implications. 
 
The risks posed by certain weather conditions are well recognised by GDF Suez.  
The potential for fires to develop in the abandoned areas is demonstrated by the fire 
in 2005.  There is no doubt that GDF Suez recognised that the coal was highly prone 
to burn and easily ignited.  It is therefore surprising that the safety assessment did 
not seem to consider the potential for the abandoned areas to be ignited. The review 
of the 2005 did recommend clay fire breaks which were not evident during our site 
visit. This fire could have been much greater. The focus of the GDF Suez documents 
seems to be on the production areas of the mine.  Leaving kilometre lengths of near 
vertical 20 m plus high coal faces that when dry are extremely reactive is not 
consistent with the SECV recommendations in 1984.   
 
The OHS regulations require the identification of all mining hazards.  This is typically 
achieved through the risk assessment process. Hazards such as fire are typically 
evaluated through causal pathways using a process such as an event tree; i.e. the 
chain of events that could lead to a fire and then to its consequences. 
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Catastrophic risk assessments are difficult to undertake thoroughly as there is always 
the question of the costs of control and how many controls are required against the 
likelihood of the fire event and probable consequences of the event.  There is a 
danger when undertaking such assessments to underestimate the consequences 
and likelihood.  There is no doubt that re-profiling the abandoned areas and capping 
would be extremely expensive and take significant resources and time. It is however 
the only way of ensuring that such events cannot occur.  The event tree for this fire 
consists of a chain of events all of which were possible rather than improbable. 
Experience in fighting fires at the mine clearly demonstrates the difficulty in 
controlling and extinguishing fires even when there are reticulated water supplies on 
the batters, reinforcing the need to focus on prevention. It therefore has to be 
assumed that GDF Suez did not believe there was any possibility of the abandoned 
batters being ignited, which seems to be in conflict with reality as demonstrated by 
the 2005 fire.  It is also surprising that the proximity of the township of Morwell does 
not appear in any of the supplied documentation. One of the major risks that does not 
appear to have been considered is the potential for fire fighting to be ineffective. 
Testimony to the inquiry has highlighted a number of issues in this area.  It would not 
be unreasonable to assume that the capacity of the CFA to respond could be 
hampered by the need to deal with other fires in the region, given it was peak fire 
season.  Other testimony highlighted issues with the ability of the firefighters to get 
water onto the fire – loss of power, faulty pipes and pumps, etc. This suggests that 
contrary to the legislative requirement, adequate testing of the emergency systems 
was not carried out. The potential for fumigation by fire should have been considered 
as a potential consequence worth preventing.  These issues could all have been 
flagged as potential problems and additional controls put in place, if a thorough risk 
assessment/safety assessment had been carried out and event or fault trees had 
been developed to explore the potential for fire in the mine. 
	
The key to effective catastrophic risk management is to be looking for the black 
swans, events that may not have happened yet, as well as those that have already 
occurred.  The information provided by GDF Suez does not indicate best practice.
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  CURRICULUM VITAE 
 
NAME   :  David Ian Cliff 
 
DATE OF BIRTH  :  17 March 1955 
 
PLACE OF BIRTH :  Melbourne, Australia 
 
MARITAL STATUS :  Married, two children 
 
HOME ADDRESS : 158 Boscombe Road 
Brookfield QLD 4069 
 
POSTAL ADDRESS :  PO Box 660 
Kenmore QLD 4069 
 
TELEPHONE:   617 3374 1322  Home 
617 3346 4086 Work 
0401 993 760 Mobile 
FACSIMILE:   617 3374 1322 Home 
617 3346 4067  Work 
 
CURRENT POSITION:  Professor of Occupational Health and Safety in the Minerals Industry 
and Director Minerals Industry Safety and Health Centre 
    University of Queensland 
 
Current project areas:    Fitness for Duty 
    Shiftwork  
    Emergency response exercise simulation 
    Positive Performance indicators 
    Spontaneous Combustion  
    Gas monitoring 
    Fires and explosions    
    Causal analysis of accidents and incidents 
    Principal Hazard Management 
 
 EDUCATION 
 
Monash University MELBOURNE (1973 - 1976) 
Bachelor of Science (Honours):First Class Honours in Chemistry 
 
Cambridge University ENGLAND (1977 - 1980) 
Doctor of Philosophy: 
 
Thesis Title: The Laser Magnetic Resonance Spectroscopy of Free Radicals 
Supervisor: Professor B.A. Thrush FRS, Department of Physical Chemistry 
 
Macquarie University SYDNEY (1981 - 1982) 
Diploma in Environmental Studies 
 
Brisbane College of Advanced Education (1984 - 1986) 
Graduate Diploma of Outdoor Education 
 
Queensland University of Technology (1988 - 1990) 
Graduate Diploma in Business Administration with Distinction 
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Short course training: 
 
In addition to the above formal qualifications I have attended numerous in-house and external training 
courses on various aspects of management including: 
- 1995 - Monash Mount Eliza Business School - 1 week residential school for middle 
management 
- 1998 - Certificate in Advanced Risk Management 
 
 
 
 CAREER 
 
Full-time Employment: 
 
March 2011 to present: 
 
 Professor of Occupational Health and Safety in the Minerals Industry and Director of the 
Minerals Industry Safety and Health Centre, Sustainable Minerals Institute, University of 
Queensland. 
Key projects include: 
- Member of National Academy of Sciences Committee investigating Mine Safety – Self 
Escape 2012 
- Expert advisor to NZ Police regarding recovery and re-entry to Pike River Coal Mine 
- Expert advisor to Department of Labour NZ regarding cause of explosions at Pike River 
Coal Mine 
- Member Level One organising Committee Queensland Underground Coal Mine 
Emergency Evacuation Simulation. 
- Member of ACARP research projects aimed at improved Safe Underground Coal Mine 
Reentry 
- Major contributor to IM4DC project to increase skill levels and training of mines inspectors 
in developing countries. 
- Invited speaker to 2011 First International Conference on Behaviour Based Safety in 
Beijing, China. 
- Topic leader – Mine Fires, Mine Explosions and Occupational Hygiene – ACARP funded 
RISKgate project 
- Project leader ACARP funded research project on Improved Information Dissemination on 
Spontaneous Combustion 
- Academic representative of OHS Accreditation Board 2011- present 
- Course lecturer MINE7041 Occupational Health and Safety Management Systems for 
Mining 
- Guest lecturer MECH7650 Power Systems Engineering 2012 - 
- Guest lecturer OHSS2001 Occupational Health and Safety Management Systems 
- Guest lecturer MINE7061 and MINE7053 Graduate Certificate in Sustainability 
- External Board Member SIMTARS advisory board 2011  
- Guest lecture MINE4200 Risk Management in Process Engineering  
 
March 2001 to February 2011: 
 
Associate Professor, Minerals Industry Safety and Health Centre, responsible for developing 
and implementing research programs between areas of research expertise both within and 
outside the University of Queensland. 
 
Acting Director MISHC September 2006 to 21 December 2007. 
 
Operations Manager 22 December 2007 to February 2011 
 
In addition from March 2001 to March 2003 also held the position of : 
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Associate Professor, National Centre for Mine Ventilation, University of New South Wales. 
 
 Current involvement: 
 
Member of organising committee for level one emergency simulation exercises, Queensland 
Underground Coal Mines 1998 – present. 
 
Development of AQF 6 competency materials in ventilation, emergency response, risk 
management, gas drainage, gas management, spontaneous combustion. 
 
 Development of Human Factors component for Graduate Certificate in Risk Management. 
 
Development of Occupational Health and Safety Management Systems component of 
Graduate Certificate in Risk Management. 
 
 Development of the applied research capabilities of MISHC 
- heat stress 
- spontaneous combustion – including ACARP funded projects on the development of a 
borehole device for the remote evaluation of otherwise inaccessible areas of coal 
mines. 
- respirable dust 
- gases 
- fires and explosions 
- decision making in emergencies – including ACARP funded research project on the 
management of significant incidents. 
- control room operation 
- fitness for duty 
- shiftwork – including Coal Services funded research project on work breaks and rest 
periods. 
- Workforce Turnover  
- coordinated research programs to optimise resources 
 
 Development of undergraduate education in ventilation (with UNSW) 
 
 Provision of consulting advice to: 
 
- Provided review to Queensland Government on Annual Safety Performance and 
Health reporting 
- Provided review to NSW Government on Health risk management in the mining 
industry 
- Provision of training and information to International delegations on mine safety, 
principal hazards and management practice. 
- Attended ICCR conference in China as expert in field of mine fires and explosions 
- Solid Energy regarding explosion at Huntly West Mine 
- North Goonyella regarding insurance claim on loss of longwall due to spontaneous 
combustion event. 
- Dotiki Mine (USA) regarding explosion 
- Integra Coal regarding proactive inertisation, gas monitoring and interpretation 
- Grasstree Colliery regarding emergency preparedness. 
- Cook Colliery regarding spontaneous combustion 
- Dartbrook Colliery regarding spontaneous combustion 
- United Colliery regarding spontaneous combustion 
- Wallarah Colliery regarding spontaneous combustion 
- Moranbah North Colliery regarding spontaneous combustion 
- Pasminco Century Zinc Mine regarding fatigue management 
- North Goonyella Coal Mine regarding emergency preparedness 
- Broadmeadows Coal Mine regarding emergency preparedness 
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- Kanowna Belle Gold Mine regarding underground explosion 
- Southland Colliery regarding underground fire 
- Ulan Colliery regarding unusual mine atmosphere 
- Cobar Mine (CSML) regarding explosion  
- Angus Place Colliery regarding gas monitoring system 
- Ulan Colliery regarding gas monitoring system 
- Kestrel Colliery regarding inertisation 
- MCA re annual Health and Safety Report 
- QRC re causes of fatalities and serious injuries in the mining industry 
- MCA re causes of incidents involving mobile plant 
- Hay Point Coal Loader re potential Environmental impact of dust emissions 
- Dendrobium Colliery regarding gas analysis and interpretation 
- Newstan Colliery regarding management of spontaneous combustion 
- NSW Minerals Council on fatigue management 
- Xstrata on the systematic development of trigger action response plans for principal 
hazards 
- Parsons Brinckerhoff regarding the effects of subsidence on surface land. 
- DPI (NDW) regarding the state of two abandoned coal mine shafts 
- Liddell Open Cut coal mine regarding spontaneous combustion management. 
 
Research projects include: 
 
 The Development of Practical Borehole Based Monitoring Devices – ACARP Project C11033 
             The Development of a Significant Incident Identification and Evaluation System, C11031+ 
Work Breaks and Rest Periods – Coal Services 
Hours of Work and Accidents and Incidents in the Coal Mining Industry ACARP Project 
C13032 
Workforce Turnover in FIFO Mining Operations in Australia: An Exploratory Study. SMI funded 
Explosives in the 21st Century:  An investigation into the Rationale Explosives used in 
underground coal mines ACARP C13025 
The Practical Application of Bulk Coal Self-heating Results to the prediction of the 
spontaneous combustion potential of coals ACARP 2006. 
 
  
October 1999 to March 2001: 
 
Health and Safety Adviser, Queensland Mining Council, responsible for the coordination, and 
facilitation of health and safety issues for members of the QMC.  Major projects included 
shiftwork report and a scoping study on the management of Fitness for Duty in the Mining 
Industry. 
 
December 1995 to October 1999: 
 
Manager Mining Research Centre, Safety In Mines Testing and Research Station, 
Queensland Department of Mines and Energy, responsible for the direction and 
implementation of research and training programs aimed at reducing hazards in the mining 
industry.  Particular areas of focus are: friction ignition, spontaneous combustion, dust 
explosions, gas explosions, interpretation of mine atmospheres, proactive health promotion 
strategies, the development of education programs in health and safety for the mining industry 
and novel training mechanisms. 
 
Supervised 9 staff. 
 
Major projects: 
 
 Author of textbooks on Spontaneous Combustion and Mine Fires. 
 Design, development and implementation of health and safety training to the Indian 
Directorate General of Mine Safety 
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 ACARP project supervision: 
 Dissemination of information on Spontaneous Combustion and evaluation of 
laboratory indicators 
 Large scale testing of the spontaneous combustibility of coals 
 Involved as SIMTARS coordinator in the ACARP funded: 
 Low volume inertisation trials at Cook Colliery 
 Explosibility of roadways dusts 
 Through the Joint Program Agreement with the University of Queensland School of 
Mining Minerals and Materials Engineering, supervision of  undergraduate and post 
graduate students. 
 Through the Joint Program Agreement with the Queensland University of Technology 
School of Public Health supervision of undergraduate students 
 Through the Joint Program Agreement with the Central Queensland University School 
of Engineering supervision of Cooperative Education Program students 
 One of the organisers of the annual Queensland Mineral Industry Health and Safety 
Conference  1996 - present 
 Expert advisor to DME during the recent spontaneous combustion episode at North 
Goonyella and Dartbrook underground coal mines. 
 Consultant to various underground coal mines regarding gas monitoring systems and 
spontaneous combustion minimisation including: 
 Dartbrook 
 Newlands 
 Crinum 
 South Blackwater (both Laleham No.1 and Kenmare) 
 Gordonstone 
 Evaluation and critique of current laboratory test methods for spontaneous 
combustibility - development of  new methods.  My group at SIMTARS has carried out 
laboratory tests for most of the Australian coals prone to spontaneous combustion ( in 
excess of twenty coals have been tested) 
 Australian Expert on Mine Fires and Explosions for the International Committee on 
Coal Research visit to South Africa in 1997. 
 Carried out consultancy work additional to that above: 
 Health and Well being survey at Goonyella Riverside Open Cut Coal mine 
 Advisor to a number of feasibility studies ( in confidence) 
 Presented competency based training on spontaneous combustion management to 
over 3000 mine personnel at all levels of the work force. 
 Presented training on a wide range of environmental and occupational health and 
safety issues to both metalliferous and coal mining personnel. 
 
June 1994 to December 1995 
 
Acting Manager Redbank Occupational Hygiene Environment and Chemistry Centre, Safety In 
Mines Testing and Research Station, Queensland Department of Minerals and Energy.  
Responsible for the supervision of twenty five personnel working in the areas of Gas and other 
Chemical Analysis, Environmental testing, Occupational Hygiene, Specialist Computer 
Consulting, Mine gas analysis and associated training.  Coordination of the marketing of these 
services and the direction of research within these areas. 
 
Technical programs in which I have been actively involved, in addition to those initiated in my 
previous positions,  include: 
 
 Creation of a health promotion research project in conjunction with QUT and the QCB 
to reduce the incidence of injury and illness in the coal mining industry 
 Creation of a health promotion research project to reduce the incidence of injury and 
illness in the small mines sector of the mining industry 
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This position was held concurrently with the Principal Scientist Mining Research  position 
outlined below. 
 
April 1994 to December 1995 
 
Principal Scientist Mining Research, Safety In Mines Testing and Research Station, 
Queensland Department of Minerals and Energy.  Responsible for the creation and 
implementation of research programs in the areas of occupational hygiene, spontaneous 
combustion, mine gas analysis and interpretation. 
 
Technical programs in which I have been actively involved include: 
 Investigation into the August 1994 Moura mine explosion  
 Technical evaluation of Ulan Mine Fire 1992 
 Testing of Gordonstone, South Blackwater, and North Goonyella Coals for Mine Fire 
indicators 
 Design, development and provision of training in interpretation and analysis of mine 
atmospheres 
 Design, development and provision of spontaneous combustion training 
 Provision of expert environmental advice regarding noise impacts of industrial projects 
 Provision of technical assistance in monitoring of the effectiveness of inertisation of a 
highwall miner by a diesel burner 
 Design, development and provision of training in industrial air pollution to the 
Department of Environment 
 Design, development and provision of specialist occupational health and safety 
training to Department of Mines and Energy Inspectorate, AUSAID Indonesian Mine 
Safety Personnel 
 
January 1989 to April 1994 
 
Supervising Scientist in Charge of Research and Environment, Occupational Hygiene and 
Laboratory Services, Safety In Mines Testing and Research Station, Queensland Department 
of Resource Industries 
 
Responsibilities included the supervision of research projects on the computer based data 
acquisition systems for mine atmosphere monitoring systems, the development of a fibre optic 
based laser system for the detection of low levels of hydrogen in underground coal mines, and 
evaluation of indicators of the early stages of mine fires.   This last project involved the 
laboratory testing  of a range of coals for gaseous indicators of spontaneous combustion and 
relating these to actual heatings. 
 
Actively involved in environmental surveys of industrial plant, contaminated land, occupational 
hygiene surveys of industrial plant commercial buildings, and mines.  Developed the emission 
monitoring program to be the major Queensland based consulting group in this area (revenue 
$ 300 000 per annum). 
 
Prepared courses on occupational health and safety, environmental management, 
environmental monitoring, and mine environment monitoring for the mining industry. 
 
Provided commercial advice regarding the analysis of mine environments relating to potential 
for fire and heating at: 
 
 New Hope Colliery  (Qld)  
 Ulan  Colliery (NSW)   
 Huntly Colliery (NZ)  
 Capcoal Southern Colliery (Qld)  
 Gordonstone Colliery (Qld) 
 Oaky Creek Colliery (Qld) 
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November 1987 to January 1989 
 
Director, Technology at Work 
 
  Clients included: 
Datataker Pty Ltd 
Environdata Pty Ltd 
Queensland Electricity Commission 
Technica Inc. 
The Centre for Technology and Social Change 
 
Worked on a wide variety of environmental projects involving air pollution, noise pollution, data 
acquisition. Also organised training seminars in risk assessment, and outdoor education. 
 
February 1987 to December 1988 
 
Self employed in Environmental Consultancy and Training - Clients included: 
 
Bundamba TAFE 
College of Tourism and Hospitality 
Department of Agriculture (WA) 
   Griffith University 
Queensland Electricity Commission 
Special Education and Vocational Opportunities Service 
The Centre for Technology and Social Change 
 
February 1983 to February 1987 
 
Air Scientist (Tarong), QEC Scientific and Engineering Services Department, Brisbane 
 
Designed, constructed and operated an air quality monitoring network around Tarong Power 
Station.  This included equipment purchase, data collection and validation, evaluation and 
reporting.  The report included evaluations of the effects of the power station emissions on 
human health, and the potential harm to flora and fauna.  Assisted in the Tarong Crop and 
Forestry study. 
 
November 1980 to February 1983 
 
Research Scientist, CSIRO Atmospheric Science Group, Division of Fossil Fuels, North Ryde, 
Sydney 
 
Researched the pollutant formation mechanisms of nitrogen oxides from the combustion of 
brown coals.  Undertook detailed study of the pyrolysis and oxidation behaviour of brown 
coals during  flash heating  or pyrolysis 
 
Participated in plume tracking experiments and pollutant monitoring exercises. 
 
 
April 1980 to November 1980 
 
Senior Research Assistant to Dr G.L.D. Ritchie at the University of Sydney 
 
Supervised research group of five students looking at quadrupole moments of dilute solutions. 
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MEMBERSHIP OF PROFESSIONAL BODIES 
 
Qld President (1996-7, 1999-2000), Chairman of the Training Activities Executive (1999-2000), and 
committee member (1992 – 2005) of the Clean Air Society of Australia and New Zealand  
Member of the Royal Australian Chemical Institute (Chartered Chemist) 
Member of the Combustion Institute 
Foundation Member of the Environmental Institute of Australia 
Member of Australian Institute of Mining and Metallurgy and OHS Committee of AUSIMM 
Member of the Safety Institute of Australia 
Member of Mine Managers Association of Australia 
 
 OTHER SKILLS 
 
MINEX Assessor 2002 
Certificate IV - Workplace Trainer Category 2 
Defensive driving course 1995 
Driving licence (car) 1973 
Some knowledge of German and Russian (scientific) 
Computer literate (FORTRAN, Basic and data processing, word processing) 
Experienced user of many different micro, midi and mainframe computers 
Train the Trainer 1992 
First Aid Certificate 1984 1989 1992 1996 1999, 2000 
Advanced First Aid Certificate 1993 
Oxy viva training 1993 
Senior Swim and Survive 1984 
Senior Resuscitation Award 1985 
Bronze Medallion 1985 
Inland Proficiency (kayak) 1985 
Intermediate Surf, Sea and Whitewater (kayak) (Plas-y-Brenin) 1988 
Ropes Course Instructor (Brisbane Forest Park) 1985 
OTHER ACTIVITIES 
 
Reviewer for Combustion Science and Technology 2009 - present 
Reviewer for Journal of Environmental Monitoring and Assessment, 2009 – present 
Academic representative on the Australian OHS Education Board (convened by the SIA at the behest 
of Worksafe Victoria) 2011 - present 
Guest editor for OHS with Minerals Open Access Journal 2011 - present 
Reviewer for the Safety Institute of Australia Body of Knowledge project, 
Session chairman and organiser for COAL 2012 to present 
Member of the Mine Safety:  Essential Components of Self-Escape under the National Research 
Council’s Board on Human-Systems Integration (USA) 
Alternate Member of the Technical Steering Committee (TSC) for the Coal Mining Abatement 
Technology Support Program (CMATSP) formed by DRET 2011 - present.  
Chapter author on OHS for the AusIMM Mine Manager’s Handbook, 2011-2012. 
External Board Member of the SIMTARS advisory Board 2010 – present 
Member Talbot Family Foundation Unit of OHS Education, SCHOOL OF BIOMEDICAL SCIENCES, 
Advisory Board 2010 - present 
 
Member QUT School of Chemistry Advisory Committee 1994-1995 
Member QUT Faculty of Science Advisory Committee 2000 - 2007 
 
External Supervisor and/or Examiner of undergraduate and post graduate theses 
 University of Queensland Department of Mining, Minerals and Materials Engineering 
 University of NSW , School of Mining Engineering 
 University of Newcastle, School of Engineering 
 Queensland University of Technology, School of Public Health 
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Coordinator of QUT – SIMTARS Cooperative Education Program, 1992 - 1995 
Coordinator of U of Q DMMME – SIMTARS vacation employment 1996 – 1999 
 
RACI Chemistry in Schools presenter 1993 – 1995 
 
Guest Lecturer, QUT School of Chemistry – Environmental Studies 1993, 1994 
Guest Lecturer, QUT School of Public Health – Occupational Hygiene  1991 – 1994 
Guest Lecturer, University of NSW, School of Mining Engineering – Mine Gases, Instrumentation, 
Fires and Explosions, 1998 - 2005 
Guest Lecturer, International Winter Environmental School, monitoring, 1995. 
Assessor at U of Q Mining Open day student competitions, 1993 - 2010 
 
Member expert group visiting South Africa for International Coal Committee for Research – mine fire 
and explosions 1997 
 
Content expert for development of spontaneous combustion competency unit learning packages for 
Coal Industry 
 
Joint conference organiser 
 International Clean Air Conference, Brisbane, 1992 
 International Indoor Air Quality Conference, Gold Coast, 1997 
 Queensland Mining Industry Safety and Health Conference, 1996 – present 
 Seminar on Emergency Response,  Emerald, 1999 
 Australian coordinator for International Mines Safety Research Institutes Conferences, 1991 – 
1999 
 
External reviewer for Safety Science Journal, 2006 – present 
 
Guest editor special issue of Minerals (2011 - present) focussing on Health and Safety in Mining
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 PUBLICATIONS 
  
J.P. Burrows, D.I. Cliff, G.W.Harris, B.A. Thrush and J.P.T. Wilkinson, (1978).  WMO Symposium on 
the Geophysical Aspects of the Consequences of Changes  in the Composition of the Stratosphere, 
25,  Laboratory Studies of the reactions of the hydroperoxy radicals (HO2) having stratospheric 
importance 
 
J.P. Burrows, D.I. Cliff, G.W.Harris, B.A. Thrush and J.P.T. Wilkinson, (1979).  Proc. Roy. Soc., A368, 
463, Atmospheric reactions of the HO2radical studied by laser magnetic resonance spectroscopy 
 
J.P. Burrows, D.I. Cliff, P.B. Davies, G.W.Harris, B.A. Thrush and J.P.T.  Wilkinson, (1979).  Chem. 
Phys. Letts., 65, 197, Pressure broadening of the lowest rotational transition of OH studied by laser 
magnetic resonance 
 
D.I. Cliff, P.B. Davies, B.J. Handy, B.A. Thrush and E.K. Murray Lloyd, (1980).  Chem. Phys. Letts., 
75, 9. Far Infrared Laser Magnetic Resonance Spectrum of SeD (X2II) 
 
D.I. Cliff, P.B. Davies and B.A. Thrush, (1981). Proceedings of the Twelfth Australian Spectroscopy 
Conference.  The far infrared laser magnetic resonance spectrum of SeD 
 
D.I. Cliff, G.M. Johnson and M.Y. Smith, (1981).  Proceedings of the Eighth Australian Combustion 
Science Conference, Initial NOx formation from brown coal  
 
D.I. Cliff, (1982), Restricted Investigation Report 1326R, CSIRO, Formation of nitrogen oxides from the 
combustion of Yallourn brown coal 
 
E. Armstrong, K. Berzins, C. Cliff, D. Cliff, H. Hammond, P. Holsgrove, (1982), Centre for 
Environmental and Urban Studies, CEUS 77, Environmental Impact Statement: Sandmining at 
Wright's Creek in the Macdonald Valley 
 
D.I. Cliff, (1982), Restricted Investigation Report 1380R, CSIRO, Formation of nitrogen oxides from the 
combustion of Yallourn brown coal - Second report 
 
D.I. Cliff and B.C. Young, (1983), Specialist Workshop on Effects of Coal Volatile Matter on 
Combustion,  Nitrogen oxide formation during the combustion of Australian brown coal and black coals 
in a laminar flow furnace 
 
D.I. Cliff, K.R. Doolan, J.C. Mackie and R.J. Tyler, (1983), Specialist Workshop on Effects of Coal 
Volatile Matter on Combustion, Volatile products from the rapid pyrolysis of a brown coal over a wide 
temperature range 
 
D.I. Cliff, K.R. Doolan, J.C. Mackie and R.J. Tyler, (1984), Fuel,63, 394, Products from the rapid 
heating of a brown coal in the temperature range  400 - 2300C 
 
D.I. Cliff, (1984), Eighth International Clean Air Conference, NOx emissions from the combustion of 
brown coal 
 
D.I. Cliff and B.C. Young, (1985), Fuel, 64, 1521, Nitrogen oxide generation from the combustion of 
Australian brown and sub-bituminous black coals 
 
N.D. Bofinger, P.R. Best, D.I. Cliff, and L.J. Stumer, (1986), Seventh World Clean Air Congress,  
Oxidation of Nitric Oxide to Nitrogen Dioxide in Power Station Plumes 
 
D.I. Cliff, (1986), Seventh World Clean Air Congress, Air Quality Monitoring Network at an Inland 
Power Station 
 
D.I. Cliff, (1986), Electricity Supply Association of Australia Conference, Air Quality Monitoring Network 
at an Inland Power Station 
	
	
	
 27
 
D.I. Cliff, (1987), Report to the Queensland Electricity Commission, Tarong Air Quality Monitoring 
Network, Volume 1 -  Network Description and History 
 
D.I. Cliff, (1987), Report to the Queensland Electricity Commission, Tarong Air Quality Monitoring 
Network, Volume 2 -  Maintenance and Operations Manuals 
 
D.I. Cliff, (1987), Report to the Queensland Electricity Commission, Tarong Air Quality Monitoring 
Network, Volume 3 -  Data Handling 
 
D.I. Cliff, (1987), Report to the Queensland Electricity Commission, Tarong Air Quality Monitoring 
Network, Volume 4 -  Analysis of the data for the year 1986 
 
A.L. Brown and D.I. Cliff, (1988), Acoustics Australia, 17 (1), National Exposure to Road Traffic Noise , 
pp 7 - 10 
 
D.I. Cliff, M. Fullelove, (1989), University of Queensland Chemical Society Symposium: Environmental 
Hazards - the Chemists Answer Brisbane 1989, Hazardous Waste Disposal: A Chemists perspective. 
 
S.L. Bell, M. Fullelove, D. Reinhart and D. Cliff (1990), Minesafe International 1990, CAMGAS  
(COMPUTER ASSISTED MINE GAS ANALYSIS SYSTEM) 
 
S.L. Bell, D. Cliff, D. Reinhart and K Barnett (1991), Computer Applications in the Mineral Industry, 
Second Australian Conference, SAFEGAS - SIMTARS Automated Fire and Explosive Gas Analysis 
System 
 
S.L. Bell, D. Cliff, D. Reinhart and K. Barnett (1991), 24th Conference on Safety in Mines Research 
Institutes, Donetsk, USSR, The application of computer software to aid in the early diagnosis of mine 
fires 
 
D. Cliff, S. Bell, D.D Reinhart, K. Barnett, L. Rintoul and S. Stewart, (1991), Biennial Combustion 
Science Conference, Melbourne, The early detection and monitoring of fires and heatings in 
underground coal mines 
 
D. Cliff, S. Bell, D.D Reinhart, K. Barnett, L. Rintoul and S. Stewart, (1992), Australian Coal 
Association  Underground Monitoring and Communications Workshop, Brisbane, The early detection 
and monitoring of fires and heatings in underground coal mines 
 
D. Cliff, (1992), Australian Coal Association  Underground Monitoring and Communications Workshop, 
Brisbane, Future directions for the Detection and Monitoring of Heatings and Fires in Underground 
Coal Mines 
 
D Cliff, S Bell, D Reinhart, L Rintoul, (1992) End of Grant Report 1049, Continuous detection of Low 
Levels of Hydrogen Gas in Coal Mines, National Energy Research Demonstration and Development 
Program 
 
D. Cliff, S. Bell, D.D Reinhart, K. Barnett, L. Rintoul and S. Stewart, (1992), Queensland Government 
Mining Journal,v93, no.1089,  The early detection and monitoring of fires and heatings in underground 
coal mines, pp 5 - 7. 
 
P. Best, N. Bofinger and D Cliff, (1992), Proceedings of the Eleventh international Clean Air 
Conference, Brisbane, Editors. 
 
S.L. Bell, D. Cliff, D. Reinhart and K Barnett (1992), Queensland Government Mining Journal, v92, No. 
1084, SAFEGAS - SIMTARS Automated Fire and Explosive Gas Analysis System, pp 27 - 33 
 
	 
28 Minerals Industry Safety & Health Centre The Sustainable Minerals Institute, The University of Queensland, Australia 
 
S. L Bell, D. Cliff, T. O'Beirne, (1992), SIMTARS Scientific Report, QSR9201, Investigation of Bowen 
Basin Mine Fire Gas Analysis Parameters 
 
S. L Bell, D. Cliff, T. O'Beirne, (1992), End of Grant Report, EG/92/1039,Investigation of Bowen Basin 
Mine Fire Gas Analysis Parameters, National Energy Research Demonstration and Development 
Program 
 
S. L Bell, D. Cliff, D. Reinhart, L. Rintoul (1992), SIMTARS Scientific Report, QSR9202, Research into 
the Continuous Detection of Low Levels of Hydrogen Gas in Coal Mines 
 
D.I. Cliff, (1992), Queensland Government Mining Journal, December,v93,no.1093, Future directions 
for the Detection and Monitoring of Heatings and Fires in Underground Coal Mines, pp 13 - 15 
 
S. L. Bell, D. Cliff, D. Reinhart, (1993) The Australian Coal Journal, no.39, Current Research into the 
Continuous Detection of Low Levels of Hydrogen Gas in Hazardous Environments, pp 31 - 35 
 
C. M. Bofinger, D. I. Cliff, S. L. Bell, (1993) The Australian Institute of Mining and Metallurgy Central 
Queensland Branch Mini Symposium Recent Developments in Underground Mining in the Bowen 
Basin –  
Emerald, July 1993 A Study of Audible Coal Mine Roof-fall Warning Signals 
 
S. L. Bell, C. M. Bofinger, D. I. Cliff, (1993) The Australian Institute of Mining and Metallurgy Central 
Queensland Branch Mini Symposium Recent Developments in Underground Mining in the Bowen 
Basin - Emerald, July 1993 The Detection and Monitoring of Goaf Heatings 
 
S. L. Bell, C. M. Bofinger, D. I. Cliff, S. Murray, M. Ramsay (1993) Worksafe Australia 1993 National 
Research Workshop Frequency Characterisation of Roof Talk and Derivation of Suitable Hearing 
Protection Parameters 
 
D. I. Cliff, S. L. Bell, C. M. Bofinger, B. P. Kitchen, (1993) 25th International Conference of Safety in 
Mines Research Institutes, The Use of Gas Analysis to Aid in the Early Detection and Monitoring of 
Fires and Heatings in Underground Coal Mines 
 
C. M. Bofinger, D. I. Cliff, S. L. Bell (1993) 25th International Conference of Safety in Mines Research 
Institutes, A Preliminary Study of Audible Coal Mine Roof-Fall Warning Signals 
 
C. Bofinger, D. Cliff, S. Bell (1993) Journal of Occupational Health and Safety - Aust NZ, v9, No. 5, 
Frequency Characterisation of Coal Mine Roof Talk and the Derivation of Hearing Protection 
Parameters pp 467 - 472 
 
C. M. Bofinger, D. I. Cliff, S. L. Bell, S. Murray, M. Ramsay (1993) Australian Institute of Occupational 
Hygienists 12th Annual Conference, Terrigal NSW, Does Hearing Protection affect the Miners Ability 
to Detect Audible Indicators of Impending Roof Fall? pp 53 - 56 
 
C. M. Bofinger, D. I. Cliff, S. L. Bell, S. Murray, M. Ramsay (1993)SIMTARS NEWS, 
November/December, Does Hearing Protection affect the Miners Ability to Detect Audible Indicators of 
Impending Roof Fall? pp 7-9 
 
D. I. Cliff, S. L. Bell, C. M. Bofinger, B. P. Kitchen, (1994)Australian Coal Journal,no. 43, The Use of 
Gas Analysis to Aid in the Early Detection and Monitoring of Fires and Heatings in Underground Coal 
Mines, pp 15 - 23 
 
D. I. Cliff, S. L. Bell, C. M. Bofinger, B. P. Kitchen, (1994) , SIMTARS NEWS May/June, The Use of 
Gas Analysis to Aid in the Early Detection and Monitoring of Fires and Heatings in Underground Coal 
Mines, p 6 - 10 
 
C. Bofinger, D. Cliff, S. Bell (1994)Australian Coal Journal, No. 44, Characterisation Audible Indicators 
of Coal Mine Roof Falls  pp 4 - 11 
	
	
	
 29
 
D. Cliff, C. Bofinger, (1995) Queensland Coal Industry Safety Conference, Yeppoon, 4 August,  
Improving Hazard Awareness in the Coal Mining Industry, Queensland Mining Council/Department of 
Minerals and Energy. 
 
D.Cliff, (1995) 1995 ACIRL Underground Mining Seminar, Carlton Crest Hotel , Brisbane, 8 and 9 
September, The use of monitoring systems and interpretation of their output for spontaneous 
combustion, Australian Coal Industry Research Laboratories 
 
C. Bofinger, D Cliff, (1995) Asian Pacific Conference on Occupational Health and Safety, Brisbane 
Convention Centre, 20 - 22 September, Ways forward for Occupational Health and Safety in the 
Queensland Coal Mining Industry, International Commission on Occupational Health (ICOH) 
 
C.M. Bofinger, D.I. Cliff, G. Tiernan, (1995) Asian Pacific Conference on Occupational Health and 
Safety, Brisbane Convention Centre, 20 - 22 September, Routine Respirable Dust Monitoring as a 
strategy to assess personal dust exposures of longwall operators in the Bowen Basin in Queensland, 
Australia, International Commission on Occupational Health (ICOH) 
 
C.M. Bofinger, D.I. Cliff, G. Tiernan, (1995) 26th International Conference of Safety in Mines Research 
Institutes, 4- 8 September,  Dust and Noise exposures of Longwall Workers in the Bowen Basin in 
Queensland, Australia 
 
C.M. Bofinger, D.I. Cliff, G. Tiernan, (1995) The Second International Conference on the Health of 
Miners, 11 - 13 November,  Dust and Noise Hazards of Miners in the Bowen Basin, Pittsburgh , 
Pennsylvania, American Conference of Government Industrial Hygienists (ACGIH) 
 
C.M. Bofinger, D.I. Cliff, G. Tiernan, (1995) The Second International Conference on the Health of 
Miners, 11 - 13 November, Audible Indicators of Coal Mine Roof Falls and the Use of Hearing 
Protection, Pittsburgh , Pennsylvania, USA 
 
D.I. Cliff, (1995) DMR Spontaneous Combustion Seminar, 6 - 8 November, Interpretation of Data from 
an Underground Heating (Case Study), Mudgee, NSW 
 
D. Cliff (1996) Chapter 6: Management of Air Quality and Noise in Environmental Management in the 
Australian minerals and energy industries: principles and practices.  Edited by David R Mulligan, 
Sydney UNSW Press. 
 
C. Bofinger, D Cliff, and F. Glance (1996) Queensland Government Mining Journal, volume 97, No. 
1134, Diesel exhaust health effects, pp 28 - 30. 
 
D Cliff, D Rowlands and J Sleeman, Editor C Bofinger, (1996) Spontaneous Combustion in Australian 
Underground Coal Mines, SIMTARS, Brisbane, Australia. 
 
D .I. Cliff and D Humphreys (1996) Proceedings of the QCO/DME Coal Industry Safety Conference in 
conjunction with HAZCOAL Management 1996, 20 - 23 August, The Scientific Analysis and 
Interpretation of the Moura No. 2 Gas Monitoring Data, Yeppoon, Queensland, Australia. 
 
R Bancroft, C Bofinger, D Cliff, S McCoy and J Sargaison, (1996) Editors of the Proceedings of the 
QCO/DME Coal Industry Safety Conference in conjunction with HAZCOAL Management 1996, 20 - 23 
August, Yeppoon, Queensland Australia. 
 
C Bofinger, J Parker, M OConnor, D Cliff and B Ham, (1996) Proceedings of MINESAFE 
International  
1996, 9 - 13 September, Health Promotion - A Workplace Health Program for the Coal Mining 
Industry, Perth, Western Australia, Australia. 
 
	 
30 Minerals Industry Safety & Health Centre The Sustainable Minerals Institute, The University of Queensland, Australia 
 
D Cliff, and C Bofinger, (1996) Proceedings of MINESAFE International 1996, 9 - 13 September, The 
Importance of induction, training and retraining - some lessons from Moura., Perth, Western Australia, 
Australia. 
 
D Cliff, P Dent, C Pywell and P Golledge, (1996) The Australian Coal Review, Issue 1,  Moura: The 
Inquiry and Its Recommendations, pp 48 - 52. 
 
D Cliff, and C Bofinger, (1996) The Australian Coal Review, Issue 1, HAZCOAL Management 1996, pp 
52 - 53. 
	
	
	
Document Title Here 31
 
D Cliff, and C Bofinger, (1997) The Australian Coal Review, Issue 2, HAZCOAL Management 1996: Moura 
Taskgroup Reports , pp 52 - 53. 
 
E White, J Richardson, C Bofinger and D Cliff, (1997) Spontaneous Combustion in Underground Coal Mines 
- A Handbook for Mine Workers, SIMTARS, Brisbane, Australia. 
 
J Richardson, E White, C Bofinger and D Cliff, (1997) Spontaneous Combustion in Underground Coal Mines 
- A Manual for Mine Personnel, SIMTARS, Brisbane, Australia. 
 
D Humphreys, D Cliff and M Joseph, (1997) Large scale testing of coal in search for better indicators of 
spontaneous combustion,  Proceedings of the Queensland Mining Industry Health and Safety Conference  , 
9  - 12 September, Yeppoon, Queensland,  Australia. 
 
W Allison, R Bancroft, C Bofinger, D Cliff, S McCoy and J Sargaison, (1997) Editors of the Proceedings of 
the Queensland Mining Industry Health and Safety Conference, 9  - 12 September, Yeppoon, Queensland,  
Australia. 
 
S Bell, D Cliff, J Hamilton and F Glaum, (1997) Recent Developments in Coal Mine Gas Monitoring 
Technology, International Seminar on Prevention, Investigation and Settlement of Serious Coal Mine 
Accidents, Beijing. 
 
D Cliff, C Wicks and N Bofinger, (1997) A Novel Method for the Detection of Spontaneous Combustion, 
Australian Coal Review, Issue 4,  pp 56 - 57. 
 
S Bell, D Cliff, P Harrison and C Hester, (1998) Recent Developments in Coal Mine Inertisation in Australia, 
Coal 98, AUSIMM, February 18 - 20, Wollongong, Australia. 
 
S Bell, D Cliff, P Harrison and C Hester, (1998) Recent Developments in Coal Mine Inertisation in Australia, 
SIMTARS News, March. 
 
D Cliff, P Golledge, D Rowlands and J Sleeman, Editor C Bofinger, (1998) Mine Fires in Australian 
Underground Coal Mines, SIMTARS, Brisbane, Australia. 
 
D Cliff, R Davis, A Bennett, G Galvin and F Clarkson, (1998) Large Scale Laboratory Testing of the 
Spontaneous Combustibility of Australian Coals, Proceedings of the Queensland Mining Industry Health and 
Safety Conference  , 31 August  - 2 September, Yeppoon, Queensland,  Australia pp 175 - 179 
 
W Allison, R Bancroft, C Bofinger, D Cliff, S McCoy and J Sargaison, (1998) Editors of the Proceedings of 
the Queensland Mining Industry Health and Safety Conference  , 31  August - 2 September, Yeppoon, 
Queensland,  Australia. 
 
D Cliff, (1998) A Survey of the Explosibility of Float Dust in Queensland Underground Coal Mines - 
Preliminary Findings SIMTARS NEWS, September, pp 10 - 12. 
 
S Bell and D Cliff (1998) The New Mine Safety Regime Post Moura - Recommendations and Implementation 
Proceedings of Australia - Japan Technology Exchange Workshop in Coal Mining 1998 
 
G Rowan, D Cliff, I McDonnell, J Oberholzer, M Bird  and G Hunt (1998). Mine Simulated Emergency 
Evacuation Exercise at Southern Colliery Tuesday 27th October 1998 Industry Report, Safety and Health 
Division of the Department of Mines and Energy 
 
D Cliff, C Bofinger (1999). Spontaneous Combustion A Review 1998. A report submitted as part of ACARP 
project c6001 final report, SIMTARS, Ipswich, Queensland. 
 
	32 Minerals Industry Safety & Health Centre The Sustainable Minerals Institute, The University of Queensland, Australia 
 
S Bell, D Cliff, and F Glaum (1999) The Virtual Chemist has arrived and is making Queensland Coal Mines 
Safer Proceedings of the Electronic Service Delivery for Regional and Rural Areas - Towards the 21st 
Century, Brisbane, Queensland. 
 
D Cliff, (1999) Situations requiring the Use of Independent Air Supply Proceedings of the Underground Mine 
Emergency Response Seminar, Emerald May 1999, SIMTARS, Brisbane, Queensland. 
 
D Cliff, C Hester and C Bofinger, (1999) Interpretation of Mine Atmospheres particularly for Spontaneous 
Combustion, Mine Fires and Explosions., SIMTARS, Brisbane, Queensland. 
 
W Allison, R Bancroft, C Bofinger, D Cliff, S McCoy and J Sargaison, (1999) Editors of the Proceedings of 
the Queensland Mining Industry Health and Safety Conference  , 22 to 25 August, Yeppoon, Queensland,  
Australia. 
 
D Cliff, P Harrison, J Hamilton, L Ryan, (1999) Mine Environment Monitoring Simulator 
 In the Proceedings of the Queensland Mining Industry Health and Safety Conference   22 to 25 August, 
Yeppoon, Queensland,  Australia. 
 
D Cliff, R Davis, T Bennett, M Smalley and F Clarkson, (1999) Large Scale Laboratory Testing of the 
Spontaneous Combustibility of Australian Coals, Proceedings of the Queensland Mining Industry Health and 
Safety Conference  , 22 - 25 August, Yeppoon, Queensland,  Australia 
 
D Cliff and F Abernethy, (1999) The behaviour of gases in the goaf of a modern longwall mine, Moranbah 
North - A Case Study Proceedings of the Queensland Mining Industry Health and Safety Conference  , 22 - 
25 August, Yeppoon, Queensland,  Australia 
 
D Cliff, R Davis, T Bennett, M Smalley and F Clarkson, (1999) Gas Analysis of Large Scale Laboratory 
Testing of the Spontaneous Combustibility of Australian Coals 1999 Australian Symposium on Combustion 
and the Sixth Australian Flame Days, The University of Newcastle, 30 September - 1 October. 
 
G Rowan, D Cliff, I McDonnell, J Oberholzer, M Bird  and G Hunt (1999). Mine Simulated Emergency 
Evacuation Exercise at Kenmare Colliery Tuesday 7th September 1999 Industry Report, Safety and Health 
Division of the Department of Mines and Energy 
 
D Cliff and M Pinnock, (2000) Mine Safety: new legislation The Changing Face of Mining Legislation in 
Queensland -  An Industry Perspective, Australian Coal Review, 9, April 2000, pp 50 - 51. 
 
D Cliff, R Beach and S Leveritt, (2000) Safety performance related to Shiftwork in the Queensland Mining 
Industry, Queensland Mining Council, Brisbane. 
 
D Cliff,  and R Beach (2000) Lost Time Injuries in the Queensland Mining Industry 1998/1999 - Related to 
Shiftwork Practices Safety Institute of Australia News, No. 3, July pp 5 - 9. 
 
C Bofinger, S Bell, D Cliff, B Mathias, G Dalliston, R Billingham and R Bancroft (2000), Proceedings oof the 
Queensland Mining Industry Health and Safety Conference 2000, 27 – 30 August,Townsville., Queensland, 
Australia. 
 
D Cliff, F Clarkson, R Davis, and T Bennett, (2000),  The Implications of Large Scale Tests for the Detection 
and Monitoring of Spontaneous Combustion in Underground Coal,  in the Proceedings of the Queensland 
Mining Industry Health and Safety Conference 2000, 27 – 30 August,Townsville., Queensland, Australia, pp 
419 – 428. 
 
D Cliff (2000), Fitness for Duty- an Industry Perspective, in the Proceedings of the Queensland Mining 
Industry Health and Safety Conference 2000, 27 – 30 August,Townsville., Queensland, Australia, pp 451 – 
456. 
 
	
	
	
Document Title Here 33
D Cliff (2000). Fitness for Duty a risk Management Approach, in the Proceedings of MINESAFE 2000, Perth, 
Western Australia. 
 
D Cliff, F Clarkson, R Davis, A Bennett, and M Smalley, (2000) C5031 Final Report, Better Indicators of 
Spontaneous Combustion, Australian Coal Association Research Program, Brisbane, Qld. 
 
G Rowan, D Cliff, G Taylor, M Smith, B Lyne, P Baker, N Kathage,  N Gow, J Oberholzer, J Thomas,  M 
Wood, M Bird  and G Dalliston (2000). Mine Simulated Emergency Evacuation Exercise at Newlands Colliery 
Saturday 25th November 2000 Industry Report, Safety and Health Division of the Department of Mines and 
Energy 
 
D Cliff, M Roche (2001) Fly In Fly Out Operations – Issues and Management, Queensland Mining Council, 
Brisbane, Qld. 
 
D Cliff, C Bofinger, E Mahon, K Heiler (2001) Fitness for Duty A Scoping Study – Issues and Research 
Needs, Australian Coal Association Research Program End of Project Report C 10006. 
 
D Cliff, C Bofinger, E Mahon, (2001) Fitness for Duty A Scoping Study – Issues and Research Needs, 
Report to the Queensland Mining Council. 
 
C Bofinger, E Mahon, D Cliff, K Heiler (2001) Fitness for Duty A Scoping Study – The Findings of the 
ACARP Scoping Study, in the Proceedings of the Queensland Mining Industry Health and Safety 
Conference 2000, 26 – 29 August,Townsville., Queensland, Australia, pp 41 – 50. 
 
M Pinnock, D Cliff, (2001) Working Time Arrangements in the Resources Sector in the 21st Century - The 
Employer Perspective, in Proceedings of the Australian Mining and Minerals Association Conference, 
Brisbane  2001. 
 
C Bofinger, E Mahon, D Cliff, K Heiler (2001) Fitness for Duty findings of the ACARP Scoping Study, 
Queensland Government Mining Journal, pp 27 – 33. 
 
G Rowan, D Cliff, T Jackson, M Smith, P Baker, M Watkinson, J Marshall, T de Santis, M Bird, W 
Pendlebury  and G Dalliston (2001). Report on an Emergency Exercise at Kestrel Colliery 27 November 
2001, Safety and Health Division of the Department of Mines and Energy 
 
R Burgess-Limerick, D Lee, D Cliff, A Neal, J Joy, L Straker, C Pollock, and S Leveritt (2002) Implementation 
of an Ergonomic Intervention to Prevent Musculoskeletal Injuries Caused by Manual Tasks, Feasibility Study 
Report to Joint Coal Board, NSW. 
 
R Burgess-Limerick, J Joy, D Cliff, L Straker, S Leveritt, And D Lee  (2002), Reducing Musculoskeletal Risk 
in Open Cut Coal Mining, in the Proceedings of the Queensland Mining Industry Health and Safety 
Conference 2002, 4 – 7 August, Townsville, Queensland, Australia. 
 
C Bofinger, E Mahon, D Cliff and S Leveritt (2002), What works best at improving mine worker safety and 
why does it work. ACARP project C10031, Final Report, Australian Coal Association Research Program, 
Brisbane, Qld, Australia. 
 
D Cliff,  (2002) Development of a borehole investigation device for inaccessible areas of underground coal 
mines.  Queensland Mines Rescue Service Seminar, 2nd Annual Inertisation Seminar, Mackay. 
 
D Cliff and G V Kizil (2002). Estimating the health risk from the exposure of respirable dust in Queensland 
Underground Longwall Mines, in the Proceedings of the Queensland Mining Industry Health and Safety 
Conference 2002, 4 – 7 August, Townsville, Queensland, Australia. 
 
D Cliff, J Lakeland (2002) Final Report, C11033 A Borehole Device for Investigating Inaccessible Areas.  
Australian Coal Association Research Program, Brisbane, Australia. 
	34 Minerals Industry Safety & Health Centre The Sustainable Minerals Institute, The University of Queensland, Australia 
 
 
Rowan G, Dalliston G, Bird M, Baker P, Downs M, McCamley M, Watkinson M, Cliff D, Singer K, Olsen M, 
Beveridge P, Purse A, Hartley W and Randolph N, (2002).  Report on the Simulated Emergency Exercise 
held at North Goonyella Coal Mine, Monday 4 November 2002. Safety and Health Division of the 
Department of Natural Resources and Mines. 
 
D Cliff (2002) Ventilation Officer Training in Australian Underground coal mines, Journal of the Mine 
Ventilation Society of South Africa, October/December 
 
D Cliff, (2003). The role of regulation in the management of fitness for duty in the mining industry.  First 
National OHS Regulation Research Consortium Workshop, ANU, Canberra. 
 
D Cliff (2003) Occupational Health and Safety:  The Impact of new legislation and emerging issues ,Surface 
Mining 2003, IIR, Brisbane 2003. 
 
C Bofinger, E Mahon, S Leveritt and D Cliff (2003) What works best at improving mine worker safety and 
why it does work, in the Proceedings of the Queensland Mining Industry Health and Safety Conference 
2003, August, Townsville, Queensland, Australia. 
 
D Cliff (2003) Improving significant incident investigation in underground coal mines, in the Proceedings of 
the Queensland Mining Industry Health and Safety Conference 2002, 4 – 7 August, Townsville, Queensland, 
Australia. 
 
C Leary, and D Cliff (2003) A Study of the Health and Safety Aspects of Fatigue, Shiftwork and Rosters at 
Pasminco Century Mine, in the Proceedings of the Queensland Mining Industry Health and Safety 
Conference 2002, 4 – 7 August, Townsville, Queensland, Australia. 
 
R Beach, D Cliff and D Brereton (2003) Workforce Turnover in FIFO Mining Operations in Australia: An 
Exploratory Study, Centre for Social Responsibility in Mining, University of Queensland  ISBN 18 6499 7249. 
 
R Beach, D Cliff and D Brereton (2003)  Managing workforce turnover on remote mine sites in Australia.  
MINSAFE International 2003, Perth. 
 
R Beach and D Cliff (2003) Turnover and FIFO Operations: Some Facts, Opinions and Theories, The 
AusIMM Bulletin, no.5, September/October, pp 64-65. 
 
R Beach, D Brereton and D Cliff (2003) Employee turnover as a sustainability issue, Minerals Council of 
Australia 2003 Sustainable Development Conference – Value through Sustainable Development, 
September, Melbourne, pp492 – 506. 
 
D Cliff, and D Reece (2003) A Review of Level One Emergency Response Exercises, LONGWALL 2003, 
November 18-21, Cypress Lakes Resort, Hunter Valley, NSW. IIR Conferences. 
 
D Cliff, and G Scanlan (2003). Case Study of Pasminco Century Mine, Fatigue and Shiftwork in Mining 
Conference, Hunter Valley Gardens, NSW, AJM,. 
 
D Cliff, R Moreby and S Meadowcroft, (2003). Final Report research project C11031:The Development of a 
Significant Incident Identification and Evaluation System, Australian Coal Association Research Program, 
Brisbane, Queensland. 
 
D Reece, G Dalliston, P Baker, D Cliff, M Watkinson, D Brady, S Devlin, R Stothard, W Hartley, M Downs, R 
Uhr, S Bullough, M Donghi, R Freeman, and B McKinnon, (2004).  Queensland Level 1 Emergency Exercise 
Crinum Coal Mine 23 July 2003, Safety and Health Division of the Department of Natural Resources and 
Mines. 
 
D Cliff (2004)  The development of a Significant Incident Identification and evaluation system, NSW Minerals 
Council Occupational Health and Safety Conference, Leura, 2004. 
	
	
	
Document Title Here 35
 
D Cliff, J Lakeland (2004) Final Research Report C11033 The development of a borehole tool for 
investigating otherwise inaccessible areas in underground coalmines, Australian Coal Association Research 
Program, Brisbane, Queensland. 
 
D Cliff, J Lakeland (2004) The development of a borehole tool for investigating otherwise inaccessible areas 
in underground coalmines, NSW Minerals Council Occupational Health and Safety Conference, Leura, 2004. 
 
D Cliff, J Lakeland (2004). The development of a borehole tool for investigating otherwise inaccessible areas 
in underground coalmines, Queensland Mines Rescue Inertisation Seminar, Mackay 2004. 
 
D Cliff, J Lakeland (2004). The development of a borehole tool for investigating otherwise inaccessible areas 
in underground coalmines, Queensland Minerals Industry Safety and Health Conference, Townsville, 2004. 
 
D Cliff,  (2004). Monitoring Mine Fires – Facts and Fantasies, Queensland Minerals Industry Safety and 
Health Conference, Townsville, 2004. 
 
D Cliff, (2004),  Evaluation of Incident Management during Level One Emergency Response Simulation 
Exercise in Queensland Underground Coal Mines,  13th International Conference on Coal Research, 
Shanghai,  China, 26 – 29 October. 
 
D Cliff, (2004),  The Management of Recent Spontaneous Combustion Events in Australian Underground 
Coal Mines,  13th International Conference on Coal Research, Shanghai,  China, 26 – 29 October. 
 
D Cliff, J Lakeland (2004), The Development of Practical Borehole Based Monitoring Devices – ACARP 
Project C11033, Outburst Seminar, Illawarra Master Builders Club, Wollongong, 17 November. 
	
D Reece, G Dalliston, D Cliff, M Watkinson, D Brady, S Devlin, R Stothard, W Hartley, D Thomasson, M 
Carter, G Forsyth, L Kirner, B Capper, and A Monaghan, (2005).  Oaky Creek No. 1 Coal Mine Level 1 
Emergency Exercise Conducted on November 1 2004, Safety and Health Division of the Department of 
Natural Resources and Mines. 
 
D Cliff, (2005),  The Ability of Current Gas Monitoring Techniques to Adequately Detect Spontaneous 
Combustion,  COAL 2005, 6th Coal Operators’ Conference, Brisbane, Qld. AusIMM. 
 
D Cliff and R Moreby, (2005),  The Demonstration of Electronic Systems to Assist in the Management of a 
Significant Incident,  COAL 2005, 6th Coal Operators’ Conference, Brisbane, Qld. AusIMM. 
 
D Cliff (2005) Reducing Fatalities and Serious Injuries in the Australian Coal Mining Industry  IIR Australian 
Longwall Conference, Hunter Valley, October. 
 
D Cliff, (2005). Mine Fires –Facts and Fantasies, Mine Managers Association of Australia, Seminar, Belmont. 
 
D Cliff, and R Moreby (2005). Final Report research project C13010:The Development of a Significant 
Incident Identification and Evaluation System Part 2, Australian Coal Association Research Program, 
Brisbane, Queensland. 
 
D Cliff, (2005). Moving Safety Forward - The challenges and opportunities. Australian Journal of Mining Coal 
Operators Conference, Mackay. 
 
D Cliff, (2005). The relationship between the hours of work and safety related incidents in the coal mining 
industry, 31st International Safety in Mines Research Institutes Conference, Brisbane, Australia. 
 
D Cliff, (2005). The chemistry of coal oxidation, 31st International Safety in Mines Research Institutes 
Conference, Brisbane, Australia. 
 
	36 Minerals Industry Safety & Health Centre The Sustainable Minerals Institute, The University of Queensland, Australia 
 
F Clarkson, B Beamish, and D Cliff, (2005). Gas evolution testing of coal oxidation – small-scale versus bulk-
scale, 31st International Safety in Mines Research Institutes Conference, Brisbane, Australia. 
 
D Cliff (2005). Recent developments in Inertisation in Australian Coal Mines. 2nd International Mines Rescue 
Conference, Sydney. 
 
R, Burgess-Limerick D Lee, D Cliff, A Neal, J Joy, L Straker, C Pollock, and S Leveritt, (2006). 
"Implementation of an Ergonomics Intervention to Prevent Musculoskeletal Injuries Caused 
by Manual Handling" Study Report to Joint Coal Board, NSW. 
 
D Cliff, (2006). The relationship between the hours of work and safety related incidents in the coal mining 
industry, 3rd Occupational Safety and Health Regulations Research Consortium Workshop, Canberra. 
 
D Cliff ,(2006) The development of TARPS for Spontaneous Combustion Management,  Mine Managers 
Association of Australia, Continuing Professional Development Seminar, Belmont 16ft Sailing Club, April. 
 
D Cliff, (2006) The Relationship between hours of work and accidents and incidents in the Australian Coal 
Mining Industry, NSW Minerals Council Safety and Health Conference, July 2006. 
 
D Cliff and C Bofinger, (2006) Establishment of hours of work Risk Factors relevant to Coal Mining, Safety 
Institute of Australia Queensland Branch Conference, Yeppoon, September 2006. – subsequently reprinted 
in Safety Institute News, Number 3, December 2006. 
 
D Cliff, (2006). The Relationship between hours of work and accidents and incidents in the Australian Coal 
Mining Industry, Final report for ACARP research project C13032. Australian Coal Association Research 
Program. 
 
D Cliff, J Lakeland, 2006. Final Report, C14017 The development of a borehole device for investigating 
otherwise inaccesible areas of underground coal mines. Australian Coal Association Research Program, 
Brisbane, Australia. 
 
Reece D, Watkinson M, Marlborough L, Claasen C, Devlin S, Horne G, Johnsen T, Vandeventer B, Wright S, 
Salisbury O, Cliff D, Hartley W, Monaghan A, Vaccaneo S, Webb B, Wahiri T, and Stanton N,  2006. 
Moranbah North Coal Mine. Level 1 Emergency Exercise. Industry Report. Conducted on 21 August 2005. 
Queensland Government Department Of Mines And Energy. 
 
D Cliff, M Watkinson, G Dalliston, K Clough, A Clough, A Neels, K Star, M Farrag, T Kelly, L Ryan, M 
Driscoll, S Bullough, L Cunningham, D Macpherson, M Clarke, (2006). Broadmeadow Level 1 Emergency 
Exercise,  Department of Natural Resources, Mines and Water.  Queensland. 
 
D Cliff (2007) C14017Borehole Tool for Investigating Otherwise Inaccessible Areas , presentation to Bowen 
Basin Geologists Group, Rockhampton 1 March 2007. 
 
Black M, Cliff D Kingsland R, (2007) Geotechnical assessment of potential underground mining impacts for a 
proposed urban development project in Cessnock, NSW, Regional Convention for Newcastle Division of 
Engineers Australia. 
 
Black M, Cliff D Kingsland R, (2007) Geotechnical assessment of underground mining impact for a proposed 
urban development project in Cessnock, NSW, Australian Journal of Civil Engineering, Vol 3(1).  
 
Cliff D, (2007). A comparison of two mine disasters, OHS Regulation Research Colloquium, 6-8 
February. Canberra. ACT. 
	
	
	
Document Title Here 37
 
Cliff D, and Bergin P, (2007) The Management Of A Spontaneous Combustion Incident In A Sealed Area Of 
A Longwall Mine. The 32nd International Conference of Safety in Mines Research Institutes, Sept.28-
29,2007  Beijing International Convention Center, Beijing, China  
 
Cliff D, (2007) Information: The Achilles Heel of Emergency Response, in the Proceedings of the 
Queensland Mining Industry Health and Safety Conference 2007, 5 – 8 August, Townsville, Queensland, 
Australia.  
 
Watkinson M, Smyth S, Hanrahan M, Farrag M, Uhr R, McDonnell I, Cliff D, Rowan G, Downs M, and 
Watson T,(2007). Fight or Flight Group 3 Status Paper Emergency Support and Research, in the 
Proceedings of the Queensland Mining Industry Health and Safety Conference 2007, 5 – 8 August, 
Townsville, Queensland, Australia.  
	
Cliff D, (2007) Health and Safety issues with dust in Mining, Dust in Mining Conference, Brisbane, 
September 19 -21,Queensland. 
	
Parker T, and Cliff D, (2007). A Review of the Queensland Mines and Quarries Annual Safety Performance 
and Health Report. Report to the Queensland Department of Mines and Energy. 
 
Alexopoulos A, Balcomb J, Brady D, Bullough S, Capper B, Carter D, Cliff D, Coughlan J, 
Dalliston G, Danckett J, Devlin S, Farrag M, Harrington B, Kirsten M, Mackay A, Ryan L, 
Starr K, Tanner M, Wardle A, Watkinson M and Watson T, (2007). 2007 Queensland Level 1 
Mine Emergency Exercise.  Grasstree Colliery 30‐31 July 2007.  Queensland Government 
Department of Mines and Energy. 
 
Cliff D, and Farrelly K, (2008). Review of Health monitoring and surveillance requirements 
and practice in Australian mining OHS Jurisdictions and a description of best practice 
conducted for the Mine Safety Advisory Council of NSW. 
	
Cliff D (2008). What to consider when developing an emergency preparedness system. IQPC Emergency 
Response Conference,  February .Brisbane. 
Hitchcock W, Cliff D and Beamish B.B. (2008) A study of the gases produced by the oxidation of bulk coal 
under laboratory conditions. COAL 2008, February, Wollongong. 
	
Cliff D, (2008) National Minerals Industry Safety and Health Risk Assessment Guidelines, Annual Institute of 
Quarrying Australia Professional Development Seminar, February Brisbane. 
 
Cliff D and Horberrry T (2008) Driving on empty: driver fatigue is dangerous.  Queensland Government 
Mining Journal, April 2008, pp 82 – 85. 
 
Cliff D and Horberry T (2008) Hours of work risk factors for coal mining.  International Journal of Mining and 
Minerals Engineering , 1(1) pp 77 – 93. 
 
Hitchcock W, Cliff D and Beamish B.B. (2008) A study of the gases produced by the oxidation of bulk coal 
under laboratory conditions. 12th US/North American Mine Ventilation Symposium, Reno, Nevada, USA, 
June 9 -11. 
 
	38 Minerals Industry Safety & Health Centre The Sustainable Minerals Institute, The University of Queensland, Australia 
 
Rasche T, Taylor G, White D, Cliff D, Watkinson M, Romanksi M, Brady D, Finch J, Freeman M, Menzies C, 
Le Roux J, Dalliston G, Bauer E, Devlin S, Sykes D, Ryan L, Bush A, Cook S, Crozier C, 2008. Queensland 
Level 1 Emergency Exercise. Newlands Underground Coal Mine. Queensland Government Department Of 
Mines And Energy. 
 
Cliff D (2008). The safety challenges facing the Australian Coal Mining industry. COAL AGE, 11, 63-65.	
 
Cliff D (2009). Spontaneous combustion management – linking experiment with reality. COAL 2009, 
February, Wollongong. 
 
Cliff D, (2009).Emerging Issues in injury and disease management in the Australian Mining Industry.  
Minesafe, IIR, Perth, February. 
 
Cliff D, (2009).Emerging Issues in injury and disease management in the Australian Mining Industry.  
OHSANU Research Colloquium, Canberra, February. 
 
Cliff D (2009). Trigger Action Response Plans (TARPs) in Underground Coal Mines - Tips, Tricks and		
Pitfalls.	in the Proceedings of the Queensland Mining Industry Health and Safety Conference 2009, 23 – 26 
August, Townsville, Queensland, Australia.  
 
Cliff D, (2009). Mining and Extractives Industry Health Indices. Final report to Health Working Party of the 
Mine Safety Advisory Council of NSW. 
 
Cliff D (2009). Safety and Health Issues in Dust Management, IQPC Dust Management Conference, 
Brisbane, May. 
 
Cliff D, (2009).  Final Report research project C17008: Optimising the collection of information for effective 
use in the event of an emergency at an underground coal mine. Australian Coal Association Research 
Program, Brisbane, Queensland. 
 
Cliff D, Lakeland J (2009) C16015: The Development of a Borehole Tool for Investigating Otherwise 
Inaccessible Areas in Underground Coalmines Australian Coal Association Research Program, Brisbane, 
Queensland. 
 
Cliff D (2009). Emergency Management Processes in Underground Mines, Mine Managers’ Association of 
Australia, Annual General Meeting, Hunter Valley, October 2009. 
 
Cliff D (2009). Air Contaminants, Noise and Vibration- Leading Practice in Sustainable Development 
Handbook Series. Department of Resources, Energy and Tourism, Canberra.  Principal Author. 
 
Cliff D (2009). Explosions, Fires and Spontaneous Combustion, in Monograph 12. Australasian Coal Mining 
Practice.  The Australian Institute of Mining and Metallurgy, Melbourne, Australia.	
 
White D.H.K,  Taylor G, Rasche T, Fynn A,  Cliff D, Ryan L, Downs M.D, Meldrum B, Nichols D, Green P, 
Whitbourn  G, Dalliston G, Munro M,Dobson S, Ellis S, Grieves J,Bulkeley M,and  Crozier C, (2010). 2009 
Queensland Level 1 Mine Emergency Exercise Caledon Cook Colliery Underground Coal Mine, November 
8, 2009 
 
Cliff D and Grieves J (2010). Improving Emergency Management in Underground Coal Mines, Coal 2010, 
Wollongong, AUSIMM. 
 
Nugent G, Devlin S, Grieves J, Cliff D and Brady D, (2010). Mines Rescue Guidelines:  the next generation, 
Coal 2010, Wollongong, AUSIMM. 
 
	
	
	
Document Title Here 39
Cliff D (2010). Developments in Occupational Health Management in the Australian mining Industry, 
OHSANU Research Colloquium, Canberra, February. 
 
Cliff D (2010), Health and Safety in Mining – the pursuit of ‘Zero Harm’. Skilling’s Mining Review webinar 16 
September 2010. 
 
Cliff D and Johnstone R, (2010) Final Report on the provision of evaluation and research services on the 
effectiveness of compliance action in improving mine safety to the Queensland Department of Employment, 
Economic Development and Innovation. 
 
Cliff D, and Johnstone R, (2011) An evaluation of the effectiveness of the various types of compliance 
action in improving mine safety, OHSANU Research Colloquium, Canberra, February 
 
Cliff D, (2011) Controlling Fatigue, MINESAFE, Chilli IQ, 15-16 February, Perth 
 
Cliff D, (2011) Communications in Difficult Circumstances, MINESAFE, Chilli IQ, 15-16 February, Perth. 
 
Cliff D, (2011) Lessons from International Mine Safety Incidents, Australian Mine Manager’s Summit, 12-13 
April, AaCE P/L,  Perth 
 
Cliff D, (2011) Decision making on re-entry, Mine Rescue and Emergency Management Conference IQPC, 
Brisbane 
 
Cliff D, (2011) Proactive prevention and resilience for recovery: Emergency Management, Safety in Mining 
Conference, Criterion Conferences, 29-30 June 2011, Perth 
 
Cliff D, (2011) The determination of explosibility risk for Emergency Mine Re-entry, Emergency Mine Reentry 
Seminar, QMRS and NSWMRS, 22 July,  Mackay 
 
Cliff D, (2011), EXPLOSIBILITY LIMITS – ESTABLISHING CRITERIA FOR MINE RE-ENTRY Australian 
Mine Ventilation Conference, AUSIMM, September 5-6, Sydney 
 
Cliff D, (2011), MINE ENVIRONMENT MONITORING - SO WHAT’S CHANGED SINCE MOURA NO. 2? 
Australian Mine Ventilation Conference, AUSIMM, September 5-6, Sydney 
 
Cliff D, (2011) Taking Mine environment monitoring into the 21st century –what recent 
incidents tell us, Mine Manager’s Association of Australia, Technical Seminar, 9 September, 
Hunter Valley.  
 
Cliff D, (2011) Managing Health and Safety or just complying. 1st International Symposium on 
Behaviour based safety and Safety Management, Beijing, China. 
 
Cliff D, (2011) Case Studies demonstrating the need for good knowledge of the gas behaviour in an 
underground coal mine in order to have effective emergency response, Gas and Outburst Seminar, 
Wollongong, November 23 2011. 
 
Cliff D, (2011) The Future of risk management, AUSIMM Bulletin, December 2011, pp 39 – 40 
 
Brady D, Nugent G and Cliff D, (2012). A New Approach to Assessing Explosibility During Mines Rescue 
Operations, Society for Mining, Metallurgy and Exploration, SME2012, Seattle, Washington, February 19-22. 
C1 
 
Brady D, Cliff D, Nugent G, Devlin S and Grieves J, (2012). A New Approach to Decision Making for Mines 
Rescue Deployment, Society for Mining, Metallurgy and Exploration, SME2012, Seattle, Washington, 
February 19-22. C1 
 
	40 Minerals Industry Safety & Health Centre The Sustainable Minerals Institute, The University of Queensland, Australia 
 
Mendham F, Cliff D, and Horberry T, (2012). A quantitative approach to engineering fire life safety in modern 
underground coal mines, COAL 2012, Australian Coal Operators’ Conference, Wollongong. C1 
 
Brady D, and Cliff D (2012) Opportunity for re-entry into a coal mine immediately following an Explosion, 
COAL 2012, Australian Coal Operators’ Conference, Wollongong. C1 
 
Nugent G, Brady D, Cliff D, and Devlin S, (2012). Pike River mine re-entry and emergency mine re-entry 
guideline application and learnings, COAL 2012, Australian Coal Operators’ Conference, Wollongong C1 
 
Cliff D, (2012). Chapter 2 Occupational Health and Safety, Mine Manager’s Handbook, AUSIMM, Melbourne, 
Australia. E1 
 
Cliff D, (2012). The Management of Occupational Health and Safety in the Australian Mining Industry, Mining 
for Development Guide to Australian Practice, International Mining for Development Centre,  Perth, WA. EX 
 
Cliff D, (2012). What’s changed since Moura No. 2? Australian Journal of Mining, Jan- Feb, pp 44 – 46. EX 
 
Cliff D, (2012) Decision Making on Mine Reentry, Mine Rescue and Emergency Management 2012, IQPC, 
Brisbane, QLd.  CX. 
 
Cliff D, (2012) The Future of Mines Rescue in Australia, Australasian Mine Safety Journal, 3(9), Autumn 
2012, pp14 -17. EX 
 
Cliff D, (2012) Is Mining a risky business? Issues Magazine (99).pp 29-31. Ex 
 
Goater S, Harris J, Sprott D, Spinks M, Cliff D, and Kirsch P (2012)  RISKGATE – a case study in application 
to fires on mobile plant, AUSIMM Open Pit Operators Conference - accepted for September 20-21 C1 
Kirsch P, Harris J, Goater S, Cliff D, Sprott D, (2012) F3-D.4 RISKGATE - AN INNOVATIVE ONLINE 
PORTAL TO ASSIST RISK MANAGEMENT IN THE AUSTRALIAN COAL INDUSTRY, World Congress on 
Risk 2012, Society for Risk Analysis, Sydney, NSW. C1 
 
Kirsch P, Worden S, Goater S, Harris J, Sprott D, Cliff D, and Joy J (2012) Using RISKGATE to shift 
industry’s focus to control effectiveness, Queensland Mining Industry Safety and Health Conference, August 
19 – 22, Townsville, Queensland.Cx 
 
Horberry T, Xiao T, Fuller R, and Cliff D, (2012) The Role of Human Factors and Ergonomics in Mining 
Emergency Management, International Journal of Human Factors and  Ergonomics –in press. 
 
Xiao T and Cliff D (2012) Control Room operations during underground coal mine emergencies: The 
challenges are organizational not just technical.  Proceedings of the 10th International Symposium of the 
Australian Aviation Psychology Association, Sydney, 19-22 November. 
 
Cliff D and Bailey K (2012) Health, Safety and Sustainability, International Mine Management Conference, 
AUSIMM, Melbourne, November. 
 
Mendham F, Cliff D , Horberry T , and De Kock A (2013). Early fire detection in underground coalmines, 
Australian Coal Operators’ Conference, 14/15 February 2013 Wollongong, NSW, pp 248 – 258. 
 
Nugent G, Devlin S, Brady D, Cliff D,  Tonegato S, Mason P (2013). Ensuring the survival of critical 
information sources after an underground Incident - can it be achieved? Australian Coal Operators’ 
Conference, 14/15 February 2013 Wollongong, NSW, pp 259 - 265. 
 
Kirsch P,  Harris J, Goater S, Sprott D, Joy J,  and Cliff D (2013). RISKGATE – A Case Study of Effectively 
Sharing Risk Controls in Australian Coal Operations, 2013 SME Annual Meeting and Exhibit and CMA 115th 
National Western Mining Conference “Mining it’s about the people”, Denver Colorado, United States of 
America. 
	
	
	
Document Title Here 41
 
National Research Council. (2013). Improving Self-Escape from Underground Coal Mines. Committee on 
Mine Safety: Essential Components of Self-Escape, Board on Human-Systems Integration, Division of 
Behavioral and Social Sciences and Education. Washington, DC: The National Academies Press. 
Committee members: William S. Marras, David Beerbower, Sian L. Beilock, David Cliff, James Dean, David 
M. DeJoy, Albert W. Holland, Dennis B. O’Dell, David H. Wegman, Toby Warden, Julie Anne Schuck, Renée 
L. Wilson Gaines. 
 
Nugent G, Brady D, Cliff D, and Devlin S, (2013). Re-entering Pike River.  Australasian Mine Safety Journal, 
Autumn 2013, pp 23 – 29. 
 
Kirsch P. A., Harris J., Sprott D., and Cliff D., (2013).  INDUSTRY SCALE KNOWLEDGE MANAGEMENT – 
RISKGATE AND AUSTRALIAN COAL OPERATIONS, 23rd World Mining Congress, Montreal Canada, 11-
15 August 2013. 
 
Kirsch P.A, Harris J., Cliff D., Hebblewhite B., Sprott D., Shi M., Ranjan A., Sharma S, Biswas T.and S 
Sharma Sunil  (2013). INDUSTRY SCALE KNOWLEDGE MANAGEMENT – INTRODUCING THE 
RISKGATE STRATA UNDERGROUND AND EXPLOSIONS BODY OF KNOWLEDGE, 23rd World Mining 
Congress, Montreal Canada, 11-15 August 2013. 
 
Cliff D,(2013). Pike River Coal Mine Disaster- What actually happened? ICSMRI 2013, 35th International 
Conference of Safety in Mines Research Institutes, London, UK. 
 
Horberry T, Xiao T, Fuller R and Cliff D.,  (2013). The role of human factors and ergonomics in mining 
emergency management: three case studies, Int. J. Human Factors and Ergonomics, Vol. 2, Nos. 2/3, 2013 
	
Albury R, Bullough S, Cliff D, Connell D, Curr M, Ecker C, Fuller R, Griffiths T, Lihou R, Muller S,Smith R, 
Watkinson M, Watson B, and Wright S, (2013). Queensland Level 1 Mine Emergency Exercise Ensham Coal 
Mine 05 November 2013, SIMTARS, Department of Natural Resources and Mines, Queensland, Australia. 
 
Cliff D, Brady D, and Watkinson M, (2014). Developments in the Management of Spontaneous Combustion 
in Australian Underground Coal Mines, 14th Australian Coal Operators’ Conference, 12/14 February 2013 
Wollongong, NSW, pp 330 - 338. 
 
Mendham F, Cliff D, and Horberry T, (2014) Is Carbon Monoxide Sensing an Effective Early Fire Detection 
Option for Underground Coal Mines? 14th Australian Coal Operators’ Conference, 12/14 February 2013 
Wollongong, NSW, pp 360 - 368. 
 
Harris J, Kirsch P, Shi M, Li J, Gagrani A, ES A K, Tabish A, Arora K, Kothandaraman K, and Cliff D, (2014). 
Comparative Analysis of Coal Fatalities in Australia, South Africa, India, China and USA, 2006-2010. 14th  
Australian Coal Operators’ Conference, 12/14 February 2013 Wollongong, NSW, pp 399 - 407. 
 
Kirsch P, Harris J, Sprott D and Cliff D, (2014). Riskgate and Australian Coal Operations, 14th  Australian 
Coal Operators’ Conference, 12/14 February 2013 Wollongong, NSW, pp 389 - 398. 
 
Cliff D, (2014) Optimising emergency escape in Australian underground coal mines, Presentation to the 
Institution of Fire Engineers Fire Engineering and Operations Conference “Emergency Evacuation and Crisis 
Management”, Manly, NSW,  Australia.27 and 28 March. 
 
Kirsch P A, Harris J, Sprott D and Cliff D, (2014). Industry-scale knowledge management – RISKGATE and 
Australian coal operations, Canadian Institute of Mining Journal, 5 (2),pp 79 – 86. 
 
 
 
	
	42 Minerals Industry Safety & Health Centre The Sustainable Minerals Institute, The University of Queensland, Australia 
 
	
 
 
 
 
 
 
 
 
 
 
